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bo the Book would be ſmall, yet my Labour ſo great 
X77 that I almoſt fainted. Yet at length, when I con- 

x /idered the ordinary, neeefſary, and frequent Uſe that _ 
7 might be made of theſe my Labours, I was thereby en- 
7 couraged to go on and proſecute my Mork; and how  . 
= ready and eaſy I have made it for Practice, will plainly 
appear (by immediate Inſpection) to the meaneſt Capacity. 
Lere follows a brief Explanation of th: Method and 
== Order of the Book: Firſt, yon will find Tables of the 
1 = Sun's Declination, newly calculated from the beſt 
7 Hypothefis yet diſcovered, and applied to the Meridian 
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and Longitude according to theſe Tables 00d. oom. 
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Minute of the Day, the Sun being upon any Point of 
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Night, y the Bearing of any of the known Fixed 
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FX moſt familiar, and eaſy to an ordinary Capacity. 

In this Edition I have contracted the Table ah 
7 Amplitades in Points. of the: Compaſs, and, yet as 
227 intelligible as before, by which having made more 
Room, I have made the Reader amends with large 
Additions in the Uſe of each Table, and. methodi- 
ing the Diſcourſe throughout; but more eſpecially 
in the Uſe of Inſtruments, [ have taken Liberty to 
Repair, Altar, and Enlarge, that it will appear as 
goed as. but chiefly in the Deſcription and 
Le of . Sliding Gunter, and gector; prin- 
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ed in Arithmetic, to Multiply, Divide, and: work 
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| Mat of gabe lis and Solids ; as to meaſure or 
Board, Timber, Stone, Gauging of Veſſels, Tunnage- 
ing of Ships, Bales or Boxes; alſo in Gu 
in Navigation, both in Plane and Mercator's Sailing 
In Aſtronomy, the moſt uſeful Problems, As to find 
the Sun's Place, Declination, Riſing, Setting, Am- 
Plitude, Azimuth, Hour, and Altitude at all 
Times. And in all, you are directed plainly to 
perform them, both by * Gunter, and with 
*Compaſſes. - = 
In the Table of Litireder and Longitudes, I Ire = 
added many Places of Note, and omitted fome 7 
few that were of little Moment, and have correcte 7 
both the Latitudes and Longitudes of the moſt T7 
Eminent, according to the lateſt Obſervations: So 
that I am bold to ſay, it 18 the moſt exact Table 5 
of its Kind extant. 
Theſe, with many more Ae, through the 
Whole, I hope will find Acceptance with 2 oung 
| Students in the Mathematics, and prove ſerviceable 
co 1 both in the Study and Praftice of 
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THE Tables of the Sun's Declination are calculated for 
the Meridian of London, and will ſerve for any Place 
under that Meridian; but for thoſe Places ſituate Eaſterly 
or Weſierly from it, the Declination muſt be proportiened 
according to its daily Difference in the Table, and Longi- 
tude of thoſe Places from the Meridian of London; for which 
Purpoſe this Table is uſed, as is evident by theſe Examples 
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The Mariner?s ; Compaſs Reftified, 


— Sun-Dial for the Latitude of 31 Degrees. 


| NORTH DECLINATION. = 
\| Peg. ſo diz 5 d'7 di 10 diz dig d d. ag d 
Un. | Jzom zom zom! r 
1 L | Point h mh mh mh wh m h m m 'h mh mh mjh m 
ouch 12 12 12 12 12 12 12 12 | 12 | 12 
s by wo. 230. 22 o. 20 o. 180. 17 Pb. 150. 13 fo. 11 o. ogſo. o 
ssw ſo.48 0.45 o. 41.380. 340. 310. 270. 23 9.190,16 
3 sw by s 1.161. 111.051. 00 O0. 54.48 0. 43 0. 37 [0.31/0.25 
sw 1. 1.49{1:41 1.34 1.260118 1.10 1.02 0.53.45 37 
5 3 8 by w 2.30 2. 30 2.20 2.10 2.00 1.49138 127 1.16 1.04 .04'0. 54 . 
7 | wsw 3.25 312 [2-59|2-45|2.32|2-18|2.03|1.48 1·32 118 | 
1 w by s 4+ 36 4.20 [4-04 [3-48] 3.32 Z-l5|2.5712.35|2-18 2.00 
7 | Welt 0.043 28.2 4.52 433 4143.53 3.3111 
4 w by of | 0.21 04 5.46527 5+07 4.49 
Vn W | | 0.43 0.29 
2 | © et 6:00 6.00 6.12'6.18|6.24 6.31 0.37 16.44 44 6.51 I 0.56 | 
2 [Sun's d m d m d m d d mſd ind mid d mid m md m m\d m 
ö | Ampl. 10. O0 2.55 (5:50 0 8. 40 11.411437 17, 34 20.31 2.3.31 25. 9527-4. 43 
ER SOUTH DECLINATION 
i Deg. Io - d 2 als d 7 10 dl 12 12 d015 dit dizo di 22 d 23d 
Min. | zom zem | zom 30m I Z2GIMN 
Point h mh mh mn mh mh mjh in h mh m h m h m 
Sourh-| 12 12 12 12 12 12 12 12 12 | 12 12 
s by w o. 230.250. 27 [0.25 0.30032 9.340. 360. 38 0.39 . 4 
| s5w 0.4800. 5 2 0.55 0.59 1.02 1.01.10 1.13 1.17 1.20.23 
Sw by 811.1001211. 271.32 r. 381.44 1.49 1.55 2.012.0% [2.11 
s w 1.49482 2.42.12. 202.20 2.30 2.4 2.6 23. 0ʃ 3.06 
5 by W 2.30.4121 3.51 ¼12 535 3·343˙45 [3-57] 4:97 415 
WSW 3.253. 383. 514.044 184.3246 5. 01 1 
by s 4.3004. 5085. 9715-23 | : 
_© fer G:0ol5-54. 5.48 5 ee 
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tf 56 7 he Mariner D Compaſs ReBified.. A 
= 4A Sun-Dial for the Latitude of 32 Dares © 3 
_ . N ORTH DECLINATION. L 
= Veg. o dz IE d| 7 dio FP 12 d\ts diy d 20 d 22 d . 2 

Min. zom zom zom Jem ö 
Pont h m h mh mh m h mjh müht m h m h m h m K. 
I South | 12 2 4,13 12 12 12 12 RE 12 . 
s by wo. 240. 22 o. 2100. 19 o. 170. 1600. 140. 12 0.10 o. cg Fg 
| 5s w o. 5 oo. 400.430. 39%, 360. 320. 290. 25 0.21 9.18 Re 
| 3w by 8 1.18 1.13 1.07 1.02 0.56 0.51 0.45 o. 390. 33 0.28 If 
4 $w 1.52 1.441.371.2901. 22 1. 141.05 O. 57 0-49 O. 41 BE 
3W by w 2.34|2.24|2-14|2-04 I.54{1.43|1-32 1.21 1.09 09.59 Mi 
WSW 13-2813.151[3-0312-50[2.37|2.2312.09|1.54 1.39 1.25 $4 
IW by s 4.384.234.0835 23.37 3. 2003.03 2.45 2. 26 2. 09 55 
Weſt 5.00 5:44 445 5-25 5114.5 5 4.37419 3.59 3-38 3.19 3.04 5 
|» byn 96. 216.05 5.485.305 10453 4.39 
Vn 5 6.43 6.30 0.19 
J ĩ ˙ ²˙5enP):j:. dt 
2 ſet 5.00 6.06 6. 13 6.106. 256.325.396. 46 6.5 3 6.58 B 
| Sun's I'm d m ma m q md mjd mm dm dim d m Y 
Amol. log. o 8.54 8. cl 11.48 14.4717. 4620.4 5 23:47 26-13 3X 
1657 1 DECLINATION. . 
| "Deg. dſz dis [7 djiodi12 djs dji7 d[zo djzz d . 
Min. zom zom zem zem £ 
Point nt h m m h mn mh mjh m mh mh mh mh m Y 
South {22 1 12 | 12 12 12 [12 12 |12 |12 | 12 2 
s by wo. 240. 26 o. 27 0. 29 0. 3 10. 32 0. 340. 36 0.3 8 0. 40 NB 
[ssw bo. 501.530. 561.001.0310. 110114118 1.21 1.24 We 
sw by 81. 181.231.291.341. 40 1.45 1.502. 5% 2.03 2.08 2.140 
8. 1.52 2.52.0 2.14.22 2.30 2.38 2.47 [2.53 3 02 3.09 1 | 
| 5w by w/2-34 [2-44 [2-54[3-04 [3-14 3.25 3.35 3.47359 4-08 410 
Ws W 13-2813.411[3-53[4-06/4.19 4.35 4:47 5 % ũ | | 
w by $14.3814-5315-08 523 1 | 
. © fer (6.00);.5415.4715- 7 55 . — TH 14 £$:97-5.0214-5] E | 
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| CE Ver cm — —— — 41 —— — — N 
point h m h A R m mhh mh mjh mh mjh h mR m h mh m 
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Is by wo. 25 o. 23 o. 21 
A 55 w [9519-47 0.44 
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12 
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Sun Dial for the Latitude of 34 Degrees. 


NORTH DECLINATION. 


o diz 
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0-56 o. 5000. 44 [0.3810.34| O. 30 

1.42 1.35 1.28 1.20 l. 12 1.04 [O. 50O. 490.44 

2.21. 1102.01 1.5 11.4130. 191.09 L 6: 
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1. 131.161.200 1.23 l. 
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1 Sun-Dial tor the Latitude of 35 ; Degrees. | A 


———— > at es —j—ä 


NORTH DECLINATION. 


"Dep. 0 7 2 dis 0 dito d{i2 dirs diy is 5s 250 3 
Min. 5 30m 30m | zom zom 29m 


Foint hem m hem ſh m h m h mu mh mf mh in : im h m 


South | 12 12 12 | 12 12 12 12 12 12 12 12 
"| Is by wo. 26 240.23 [0.21 0. 1900. 18 0. 100. 140. 13 0. 11 (0. by x 
: ssw [9-53/9-50[9.47 [0-44 0. 40 37 0 330. 300. 20 0.23 
by s 1.241.191. 15 1.09 1.030. 58 0.5 20.47% 41 0. 389 is 
H EY sw |1-49|1.52 1.44 [1-39 1.31.23 1 ig 08.2 0:53 0-47 
a bsw by w 2.43 2.33. 24214 2.051. 55 1.45 134123 114107 
2 T w SW | 3-37 13-251[3-1313-02|2.5012.37|2.24|2.11]1.57 1.45 1.36 
w by s 4.43 4.304. 164.033 48]3.24[3.1913.0312-40 [2.31 [2:20 
=|| | Weſt 6.00 5.46.3117 15.0214.4614.30[4.13 3-55 3.39 (3-26 


9 F w by n| FN - " - 16.21 0.07 6.52 5.3615-19 5-04 453 
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| Deg. © dz d's d|7 diod}i2d 
1 Min. | zom| zom 3om 
Point h h m h mh m fn 2 mh m 
South | 12 12 12 12 12 | 12 

s by w o. 260. 28 0. 290. 3 10. 330. 34 
; ss W [0.53|0.57 1.00 1. 041.07 i. 101. 
4 ſwbys 1.24 1.291.341.3945 1.50 
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I T7 be Mariner's Compal cel. Dy 
| A Sun-Dial for the Latitude of 37 Divers: 
ol "NORTH DECLINAT ION. 
= Pes. o diz diy d/% dio dſ12d 5 diy d ao d22 43 8 
1 Min. [Lam zom zom Jzom 29m 
1 Point h mh mh mjh mhh myh mjh mſh mh mh m h m 
1 12 12 1212121212 | 12 12 | 12 
s by w | 9-27 0. 26 0. 240. 23 0. 2 100. 19 o. 18 o. 16 0. 14. 13 o. 12 
35 I s W 0.560. 5 30.50 0. 460. 43 o. 40 [0.36 o. 330 29 0. 26 0.24 
1 15 Pw by s 1. 281.23 1.18 1.131.081. 02 0.570. 5 2 0. 47 0.41 o. 38 
sw [2:24 1-57 1.50/1.43[1.36[1.29/1.22|1.14 1.07 I. oo 0.55 
12 1 E 2.48 2.39 302 21½. 12 2.03 u 1.43 1.33 1.24117 
704 ws w [3-42 3.31320 3.09.57 eee 1.57 1.48 
3 by s 4.47 4:34 [421 4.09 [3-5013.4213-20[3-13/2-55 {2.45 |2.34 
7 & Welt 6.00 47 L 288.8 437 421 f. 285 5013-39: 
4 * w by n | .22|6.08'5-5415.40 824 5115. 0 
928 vn w 5 1 F- 6.44 0.33 6.25 
et 16.00, 086. 15 6.23 6. 316.39 6.47 0.5 5 7.047. 117.17 
Sr ß e e fon 
3 Lun's d m d mjd md md md m d m d m d mid md m 
Ke Ampl. | 0.00, 3.08 6.16 9:25 12. 3201 5.4 44.18 18. 55.22. 8 (25.21 27. 7.58 29.58 
=  $OUTH DECLINATION. 
1 5 Deg. 0 diz dis d{7 dlto du a 17 dizo dz2 dj23 d 
n, zem zem zem zen eam 
—ßFoint h mh mh mſüh mh mh mh m h mh mh mh m 
f 5 South | 12 12 12 12 | 12 112 12 12 212 12 
N s by w o. 270. 290. 310. 32 O. 340. 35 0. 37 . 390.41 0. 42 0. 43 
ss o. 560. 59 1.02 1.06 1.09. 121. 161.19 1.231. 261.28 
0 5 zw by 3 1281.33 155 1.42 1.47 f. 5 3 1.58 2.04 2.09. 14. 17 
2 2.04|2.11|2.18|2.25 2.32 2.39 2.46.54 3.02 3.08 3. 13 
2 iv byw 2.48 48 2.57 \3-0013.1513-2413.3313-43[3-53|4+03 [4-12 4-19] 
us w 3.42 3.534044. 15 [4-20 [4.38 4.50 5% 2 . | 
W | by 8 14-4715-G0 15-12 5.255 85 
- 8 Welt 6.00 9 85 BW | 5 | 
_ | © ſet 8.00 6.52 6.45 6375.29 -2115.1315.05 
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NORTH DECLINATIO N. 


1 Fr A Sun Dial for the Latitude of 38 Degrees. 


0 d To d{7 d 10d}12 d. is diu 475 5 diz 2 d 
Min. 2 zom _jzom zom| 2 
Poi i | m n m mh mh mh mh mb mn m 
12 12 12 2 12 1212 | 12 
0.25 [o. 230. 21 o. 200.18 0. 170. 15 o. 13 o. 
| 0.510. 48 o. 45 0. 41 o. 38 0. 34D. 31 o. 28 fo. 
1.2001. 151. 10. 051. 0.54 o. 490. 44 o. 
1.531. 1.40|1-39|1.32[1.25|1-15|1.10[1.04 0. 
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1 $OUTH DECLINATION. | 
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South 12 12 12 12 12 12 12 ⁴ 12 12 12 
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ss w o. 57 1.001. 041. 7 1. 101. 131. 16 1.201.24|1.27 
SW by ${1.29 [1.34 [1.39 [1-44 | 1:49 5459 2.05 2.102. 15 
s w 2.06 2.13 2.20 . 27 2.34 2.41 2.48 2.95 3033.09 
= by w/2.51 [2.5913.08 [3-17 | 3-26 13-35 3-44 [3-54 4:94 [4-13 
WS W [3:44 [3-55 4.06 [4.17 [4-28 [4.39 4-50|5.02|]| | 
| w by 514.48 5. 00 5. 13 5·˙ 25 |. „„ 
Weſt 6.000 Ended | 1 
5.44 53615. 20 rs — 12 54540440 44% 
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A Sun-Dial for the Latitude of 39 Degrees. 
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| 64 5 7 be © Mariner's Compaſs Raa 
þ A Sun Dial for the Latitude of 40 Degrees. 
NORTH DECLINATION. 


Peg. e 4 diy 
Point h mjh mh mh mh mh mjh mh m müh mſüz za 


dſio d 124 15 d\17 d|zo d|z2 d\2gn 
FR £ 


. [2.12.04 [1.58 1 4 L [1-24 [1.17 1:11 [1.6 
SW by w | 2.50| 2.47 2.39 2.30[2.22|2.14|2.04 1.555.401.3831 
WS w 3.49 3.39 3.293. 183.08 2.58 z. 400.35 2.23 2.13 2.0 
w by s 4.514.404.2804. 17 4.05 3.530343. 27 3. 133.02 2.57 
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A Sun-Dial for the Latitude of 57 Degrees. 
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A Sun-Dial ſor the Latitude of 59 Degrees. 
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The De ription and Uſe of the foregoing Sun Dial 
wn me ” 


- 


FHESE Tables are intitled at the Head of each Page 
W thus: 4 Sun-Dial for the Latitude of © Degrees; the 
lext is, A Sun-Dial for the Latitude of 1 Degree, and ſo 
© orderly unto 60 Degrees, making in all 61 Dials ; from 
% A m TD 
Each Dial hath two Tables (the uppermoſt for North 
Declination, the lowermoſt for South Declination) and 
E Columns in each Table: At the Head of each Column, 
nd right againſt Deg. Min. are the Degrees of Declina- 
on; thus | od. | 2d. 3om. | 5d. | 7d. 3om. | rod. | 12d. 
bom, 15d. |17d. 30m. | 20d. | 22d. | 23d. 29m. |; d. 
anding for D-gree, and m. for Minute. 
Under thoſe. Degrees and Minutes of Declination in each 
folumn is ſet | h. m. |; h, ſtands for Hour, and m. for 
et. 
In the Left-hand Column of each Table under Points 
Wt the Head) are the Points of the Compaſs, thus, South, 
by W. SSW. SW. by S. SW. Sc. S. by W. ſtanding 
r South and by Weſt; SSW. for South South Weſt; 
1 by S. for South Weſt by South, and fo for the 


ah 
. 


At the Foot of each Table, is the Sun's Setting and 
n's Amplitude, agreeable to thoſe ſeveral Declinations 
the Head of each Column; and are diſtinguiſhed from 
ue reit by the Words in the Left-hand Column, thus, © 
t, dun's Amplitude, or ſo much of them as the Column 
oi" contain. Note, the Sun's ſetting is annexed to each 
able, but the Sun's Amplitude only to that for North 
2% eclination, becauſe it's the ſame (for Quantity) for South 
Jeclination. Og, „ ͤ 0 
The Sun's ſetting is Hours and Minutes, but the Ampli- 
de is Degrees and Minutes, having (d) over the Degrees, 
d (m) over the Minutes. „ 
B 3 5 By 
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By theſe Tables (being Sun-Dials for all Latitudes) mM 
be known the Time of the Day, the Sun being viſible 5 


any Part of the Hemiſphere, as true and exact as thou 
he was upon the Meridian; alſo his Riſing, Setting a 


Amplitude. The like may be known by any Star, WãZ79 
Declination doth not exceed 23d. 29M. as will be eviden F 


by the following Propoſitions, = 
Propoſition 15 s H E Latitude of a Place, the Sur, . 


Declination, and his Bearing given, 


to find the Hour of the Day. 
Note, By Bearing, is meant the Azimuth, or Point o 


the Compats he is upon; and that is found by Setting tr 
Sun with an Azimuth Compaſs, which is the trueſt wa: 


proper Allowance being made for the Variation, and is toœ 


: preferred before ſetting the Sun with a common Compalk, 


| The Reſolution of this Paopoſitiou is thus z 
I. Seek in the Sun-Dial Table for the given Latitude. 
2. At the Head of the Table ſeek the given Declinatio 7 
or the neareſt to it. | 
3. Find the given Bearing among the Points of th 


Compass in the Left-hand Column. 


4. Then look ſtrait to the Right-hand of the Bean 
till you come right under the Declination, (before found 


in the Head of the Table, and what Number you fut 


there, is the Hour required. 
_ Example 1. In the Latitude of 30 gegrees, the Sun hs 


ving 15 Degrees North Declination, I deſire to know a 
what a Clack the Sun cometh upon the SW. Point of tit 


Compaſs ? 


Look for che Table that belongeth te the Latitude 
30 Degrees, in the Head of the Table, which is in Fax 
54, and look for 1 5d. in the Column under North Decl. 


nation, and for SW. on the Left-hand of the Table, ani 


then in the common Angle of Meeting you'll find tif 


Hour of the Day to be oh. 58m, that 1 is 58m. pan 124 


Clock, the Time required. ; 
8 : Exantl 
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BY Example 2. I deſire to know what a Clock the Sun 
meth to the SW. in the Latitude of 30 degrees, the Sun 
having 15 degrees South Declination ? Anſwer, 34 minutes 
Baſt 2 a Clock. 

For if you turn to the Dial for Latitude 30 degrees in 
ige 54, and in the Table for South Declination, ſeek 


| $W. (on the n "ED find 2h, Zam. the Time of 
t e Day required. 


3 the Head of the Table ; then look under that Declination 
heareſt to the Declination propoſed, _ 
But more exactly thus, Find the Hour for the next Decli- 
ation both leſs and greater than the Decli nation . 
ind take the Difference of thoſe Hours, as alſo of the 
bination belonging to them: Then ſay, _. 
As the laſt Difference, is to the firſt Difference; ſo is 
he Difference between the Declination propoſed and the 
ext leſs in the Table, to a fourth Proportional, which 
50 to (when the Hour in the Table increaſeth or (when it 
Wecreaſeth) ſubtract from the Hour belonging to the leſs 
Declination aforeſaid : So you'll have the Hour dot bg 
brat to the Declination propoſed. 
| Example 3. Admit the Declination to be 18 deg. 20 min. 
k orth, I deſire to know at what a Clock the Sun cometh 
pon the WSW, Point of the Compaſs, in the Latitude 
bf 30 degrees ? 


Is 17d. 3om. Then under 17d. 3om. and againſt WSW. 
Clock. 


rent; therefore you may make a Proportion very eaſily 
1 under + 2 and againſt WSW. you'll find 


F4. 


Id. at the Head of it, under which, and right againſt 


If the Declination be not the ame with the Dectindtion | 


| In the Table, the neared Nuniber to 18 dep. 20 min. 


$ 1h. 42m, which ſheweth that the Sun cometh upon 
De WSW. Point of the Compaſs, at 42m. paſt one a 


| Now becauſe the Declination propoſed, and the Decli- 
nation in the Head of the Table, are ſomewhat diffe- 


1h, 


r 
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Ih. 42m. and under 20d. oom. you'll find 1h. 25m, the WE 

difference between theſe two Numbers is 17m. And th, IF” 
difference between the Declination 17d. 3om. and 24, 5 
is 2d. 30m. or 150m. Alſo the difference between the 
Declination 18d. 20m. and 17d. 30m. is 5om. Then Wi 


ſay, As 1 50m. is to 17m. ſo is 50m. to 6m. almoſt : Bu 
| becauſe 50 is 5 of 150, therefore the third-part of 17m, WW 

is near 6m. which ſubtracted from th. 42m. (becauſe the Wi 
Hour decreaſeth) and the Remainder 1h. 36m. is the true iſe, 
Hour of the Day, the Sun being upon the W. S. W. 
Point of the Compaſs, having 18 Degrees 20 min. Nord ot 
Declination. 

Do the like with any other Degrees and Minntes «f 
Declination: But if the Declination be not very differem a 
from that in the Head of the Table, you need not make t 
any Proportion: Likewiſe when the Sun is near the Me. 
ridian, you need not make any Proportion, becaule there i 
the difference 1s but ſmall. Fat 

Note, There are none but the Afternoon Paints in the Nat 
Tables of theſe Dials, yet you may eaſily find the Time Wi 
of the Day for the Forenoon Points by what follows. 

For Points equally diſtant from the Meridian, are equal 
Time from Noon, fo that at what ſpace of Time from 
Noon the Sun is S.E. in the Forenoon, the like ſpace of iſ 
Time from Noon he is S. W. Afternoon. 

As in the Table following, the Points that ſtand right 
againſt one another, are equally diſtant from the Meri. 
dian; therefore to find the Hour of the Day, the Sun 
being upon any of the Forenoon Points, ſee what Time if 
of the Day it is when the Sun is upon the Afternoon BF” 
Points that ſtand right againſt the Forenoon Points de- 
fired, and ſubtract thoſe Hours and Minutes from 12 |" 
Hora: the Remainder is the Hour and *. of the WE" 
Day required, 
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n 


—_— . 8 South. 

out by Eaſt | South by Weſt 
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south Eaſt by South South Weſt by South 
South Eaſt ” | South Weſt | 

! Wouth Eaſt by 1 South Weſt by Weſt 

i 1 South Eft 5 WMeſt South Weſt 

5 F. by South | Weſt by South 
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li- : Forenoon Points. { Afternoon Points. | 
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on rample 4. In the Latitude of 60 degrees, the Sun 
de. W's North Eaſt; I demand the Hour of the Days the 
by having 22 Degrees North Declination. 
the I the Far- Dial for Latitude 60 Degrees, (in page 84) 
k againſt NW. which is the Afternoon Point, corre- 
Pding to N. E. the Forenoon Point,) and finding the De- 
eon 22 Degrees in the Head of the Table, in 1 * com- 
” Angle of Meeting is 8 Hours 41 Minutes, which 
act from 12 Hours, the Remainder 3 Hours 19 
Iutes, is the Hour of the Day required i in che Morning. 
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Example 55 The Sun being ENE. in the ſame Latitude, 
with the ſame Declination ; f demand the Hour of h 
Day? — 3 
5 fn Latitude 60 degrees, and North Declination 22 &. 
grees, the Sun being WNW. it is 54 Minutes paſt 6 
lock in the Afternoon; which ſubtra& from 12 Hour, 
the Remainder is 6 minutes paſt 5 in the Morning ; th * 
Time deſired. | 
Example 6. In the Latitude 35 degrees North, tv 
Sun having 15 degrees North Declination, and ben 
South Eaſt by Eaſt; I demand the Hour and Minute | 
the Day? 
„ I the Table for Latitude 35 degrees (in Page Y 
look againſt SW, by W. (the Afternoon Point) corte 
pondent to SE. by E. the Forenoon Point), And h 
Declination 15d. in the Head of the Table, and in th 
common Angle of Meeting is Ih. 45m. which dedudt 
from 12 Hours, the Remainder is 15 minutes paſt 10 
Clock, the true Time of the Day deſired. 
Example 7. In the Latitude 35 degrees North, 
Sun having 15 degrees South Declination, and being : 
by E. Idemand the Hour of the Day ? - 
Anſw. 20 Minutes paſt 8 a Clock; for the Hour i 
the Table is 3 Hours 40 Minutes, which ſubtrad: 
from 12 Hours, leaveth 8 Hours 20 Minutes, the H: 
required. 
The like is to be 460 of any other Latitude, wi 
any other Declination, and with any other Point of uy 
* Compals, 
Note; Theſe Tables 3 as well in South Latiluts 
in North Latitude, only the Difference will be this; f 
If the Latitude be contrary, then the Declination mull 
| be contrary, and the Points of the Compaſs contrary; th 
is to ſay, North Declination muſt be counted South; 
South Declination mult be counted North ; and the "7 
Ol 
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ö Point muſt be North; and S. by W. muſt be N. by W. 
; * SSW. muſt be NNW. and SW. by S. muſt be 
NW. by N. and ſo for any other Point, as in the fol- 


gr 


. 1 Table. 
1 'N TA B L E * Points 3 diſtant from 5G 
"WT both in North Latitude, and in South Latitude; 
" either before Noon or Afternoon. 
; : North Latitude: E South Latitude. BY: 
| Forenoon. Afternoon. | Forenoon. | Afternoon. 95 
9 — — — — a. 
by E. S by W. N by E. N . 
. N NNW. 
SE by S. SW by Ss. NE by N. NW by N. 
South Eaſt. South Weſt. North Eaſt. North Weſt. ; 
OW: by. sw. by W. NE by E. NW by W. 
ESE, . ENE;-, WNW. 
F. by S. W Aby S. E by N. W by N. 
Eaſt. = Weſt. Eaſt. bs Weſt, 
EN. |wbyn. |Ebyss z. by S. 
EN E. WNW. E S E. W SW: © -. 
NE by Ek. NW by W. | SE by k. s W by w. 
| (orth Kal. North Weſt. South Eaſt. South Weſt. 
E by N. NW by N. s E by S. 8 W by S. 
NNE. NNW. 88 S8 W 
N by E. N by W. 8 by E. 8 by W. 

North North. South. South. 
ĩvoſition 2. 7 fad the Hour if the N 55 by the Stars, 
SS the Tables of Sun-Dials. © 

o may kind the Hour of the Night by the N 


of any known Star, whoſe Declination doth not ex- 


d the Sun's greateſt Declination, after this manner. 


11 


Find 
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Find the Time of the Star's coming to the Meridian 9 
the Day propoſed; then if the Star be on the Eaſt-fide 9 
the Meridian, ſubtract the Hours and Minutes which 
\ theſe Tables ſhews, from the Time of the Star's comin 
to the Meridian, the Remainder is the Hour of the Night, 
But if the Star be on the Weſt-ſide of the Meridian, the 
add thoſe Hours and Minutes aboveſaid, to the Time 
the Star's coming to the Meridian, the Sum is the Hou 
of the Night, „C 


To find what Time the Star's come upon, or to the 
Meridian, ſee the Mar iner's Calendar, in the Uſes of th 
Tables of the Sun's, and a Star's Right Aſcenſion, Pagy 
57, $8, 59, 60 and 6. Et 0 


Example 8. Admit the 26th Day of Oclober, in the 
Latitude 40 degrees North, I obſerve the Bulls Eye to h 
SE. I demand the Hour of the Night. 2 1 

The 20th Day of October, the Bulls Eye cometh on ti 
Meridian at 19 Minutes paſt 2 a Clock in the Morning 
this Star's Declination is 15 deg. 59 min. North, therefor 
in the Table that belongs to 40 Degrees in Page 64,3 ſet 
in the Head of the Table the Declination of the Star, a 
neareſt thereto, and by the Side, the Point of the Compak, 
and in the common Angle of Meeting, is th. 31m. which 
ſubtracted from 2 hours 19 min. the Star's Southing, tht 
Remainder o hour 48 min. is the Hour of the Night de 
fired, But if this Star had born SW. you muſt har 
added, and then the Hour would have been 50 min. pi 
3 a Clock in the Morning. g 


The Operation, 
The Time of the Star's, being on the Meridian — 2: 
His Diſtance from the Meridian either at SE. or SW. 1 : } 
| The Time of the Night, the Star being SE. — 0 }; 4) 


The Time of the Night, the Star being SW, — 3 : 5 
ES | | "1 N Exam 


The Mariner's Compaſs Rectiſied. 93 


de 45 Degrees North; I ſee the Lions Tail upon the 
BSE. Point of the Compaſs, having Declination 15d. 
cm, North, I demand the Hour of the Night —_ 


I eee, hem 
ET ime of the Star's being on the Meridian 08 : og Morn. 
His Diſtance from the Meridian being—— 03 : 


Wie en tis 6 a, — 57 


| Note; If the Compaſs hath Variation, you muſt allow 


Mr the Variation; but if you will uſe this following 
»MEfrument, which I call the Rectifier, you need not reckon 


Which way the Variation is, either Eaſtward or Weſt- 


Wnnot be miſtaken, as is ſhewn in the following part of 


Propoſition, and apply it upon the Rectifier, which is as 
lloweth; * JC 

| Propoſition. Admit in Latitude 47 degrees North, the Sun 
king in one of the EquinoCtal Points, at which Time he 
kth no Declination, I obſerve the Sun to rife upon the 
S.E. Point of the Compaſs, I demand the V ariation ? 
The Sun having no Declination, in any Latitude (if 
ere being no Variation) the Sum will riſe at Eaſt, and fer 


un did riſe E. S. E. therefore there is two Points Varia- 
bn, as will appear by the following ReClifier, | 


The Deſcription of the RECTIFIER, 


HIS Inftrument containeth two Circles or Compaſſes 


7 Example 9. Admit the 16th Day of November, in Lati« 


Time of the Night, the Star is E. S. E. — O05: 08 Morn. 


10 Morn, 


Gard; for this Inſtrument will do it ſo plain, that you 


Dis Book: But for the preſent I will only give you one 


t Weſt; but according to the foregoing Propoſition, the 


one within the other; but as it is made of Wood, 
one moveth upon the other; ſo that the inward or 
5 10 upper 
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Degrees, number'd from the North and South, (boi 
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upper Circle repreſenteth the Compaſs that you ſteer by 
which is ſubject to Variation: But the outward or wh 
Circle, repreſenteth a true Compaſs that never varie. 
And by it you may readily rectify your Compaſs when i 
doth vary, thus; 

Always bring the true Point of Riſing, or Setting on 
the outward or under Compaſs to touch the falſe Point of 
Riſing or Setting, on the inward or upper Compaſs, there 
let the Inſtrument ſtand. 
As in the foregoing Propoſiti tion: The Eaſt Point is th 
true Point of Riſing, and ESE. Point is the falſe Point 
of Rifing, therefore bring the Eaſt Point on the outward « 
under Compaſs, to touch the ESE. Point on the inwar 
or upper Compaſs. - 

Then the Points that are on the outward « or true Com: 
_ paſs, ſhew the Points that are upon the inward or ſteeriny 
Compaſs; ſo that according to this Obſervation the N. N. . 
Point on your Compaſs, is the true North Point; and tht 
North is the true N. N. W. and the N. W. is the true 
W. N. W. and the Weſt is the true W. S. W. Point; 2 
plainly appears by the ReCtiher. 

Note, The true Points are alway counted on the outwat 
Circle or Compaſs. ' 

This Inſtrument in Wood, is larger than this Figure 
and there the Points are divided into Halves and Quar 
ters; as allo each Compaſs (in ſome) is divided into 360 


ways) towards the Eaft and Weſt, ending there in 90 
Degrees. 
A right Knowledge of the Quantity and Quality of tht 
Variation of the Compaſs in different Latitudes and Long. 
' tudes, is of the utmoſt Importance, not only in the pit 
ceding Propoſition, but in all others where Bearings at 
required, and eſpecially in correcting the Courſes iteere! 
by a Ship at Sea; for which Purpoſe an accurate V ariatiol 
Chart is lately conſtructed from more than Fifty Thouſand 
Actual Obſervations, by William Mountaine, F. R. S. al 
Sold by Mell. Mount and "4 on Tower- Hill. 1 
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The RECTIFIER, ; 


poſition 3. To find the Sun's Riſing, Setting, or Amphi- | 


tude by the Table of the Sun Dial. 


N the Table for the Latitude of the Place, ſeek the 


Declination, under which, and againſt © ſet, is the 
rs Setting; and againſt Sun's Ampl. is the Amplitude. 
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And if you ſubtract the Sun's Setting from I2 Hou 
gives its Riſing. 

Example 10. Latiude 50 Degrees North, Suns Det 
nation 20 Degrees North, I demand his Riſing, Setting, 
bis Amplitude. 

In the Table for 50 Degrees (in Page 74) ſeck 4 
Declination 20 Degrees North at the Head of the Ti 
under which, and right againſt © ſet is 7.4.3, which ſhew 
| the Sun ſetteth at 43 Minutes after 7 in the Afternoq 
e ſubtract from 12h. the Remainder 4h. 17m. | 

iſing. 

In ke manner wider the Sun's Declination 208, 
againſt Sun's Ampl. is 32d. Sm. the Sun's Amplitui 
that is, Eaft e at his Nun, but Weſt Norte 
at his Setting. 


Note 1. The Amplitude is always of the ſame Na 

with the Declination : For that Reaſon the Amplity 
is ſet only for North Declination, being the ſanic 
| Quantity for South Declination, only . in EE 
the contrary. 


Note 2 The Sun's Riſing for North Declination, js 
Setting for South Declination: For that Reaſon the Ti 
hath only O et, both for North and South Declinaty 
yet they ſerve for both Riſing and Setting, by Jooki 
_ contrary to the given Declination. 

Wherefore, to find the Sun's Riſing, when he ha 
North Declination, . | look under South e 


Note 3. In South Latitude with South Becinatt 
alſo in South Latitude with North Declination, the ul 
Riſing and Setting is the fame as in North Latitude wi 
North Declination, as alſo in North Latitude Wit h Soul 


Declination, 
The 


LE = 
bY. 
* 
1 
8 
Bi 
. 


1 


2 he Mariner s Compal Refifed 97 


Therefore thoſe Tables are as uſeful in South F as 
in North Latitude; if North Declination in theſe T ables 
be counted for South, and South for North. 

Note 4. The Riſing, Setting, and Amplitude of any 
Star (whoſe Declination doth not exceed the Sun's greateſt 
Declination) may be found by theſe Fables; provided it's 
Southing, or Time of the Star's coming to or on the Me- 
Tidian, be known. 

For the Time of Sun-ſetting i in theſe Tables for : any 14. 
e, is a Star's half Continuance above the Horizon, 
having equal Declination, and the ſame Kind with the Sun, 
for the ſame 8 | 

Therefore the half Continuance of 2 Star above the 
Horizon (found in theſe Tables as before directed) added 
to, and ſubtracted from the Time of the Star's coming to, 
or on the Meridian; the firſt 1 is the Star's Setting, the lat- 
ter it's Riſing. 

Examples of this Nature you will find in the Uſe of the 
next Table of Semidiurnal and Seminocturnal Arches, to 
which you ate referred. | 

The Amplitude of a Star by the b Tables is 
found as the Amplitude of the Sun was, which is more: 
| cull treated on in the Ve e of che Tables of Amplitude, in 
Page 146. 


— 


Aron, TA BL. E 8 of Semidiurnal and gemi⸗ 
nocturnal Arches : Shewing the true Time of the 
SU N's Rifing and Setting; with the Length of 
the Day and Night, for any Day in the Tear; fi- 
ting all Places in the World, where the Pole is not 
elevated above 69 Degrees, either North or South ; 
and to laſs with ExacFneſs, as mg as God löse, 


the _ of Nature. 
- 4 
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14 7 TABLE ſewing the Semidiurnal Arch, or Time of of 
Sun-ſetting, when the Sun hath North Declination ; and 
the Seminofturnal Arch, or Time of Sun- 12 , When 
the Sun hath South Declination. 


The Degrees of Latitude. 
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[7 T ABLE hewing the Semidiurnal Arch, or Time of 
Sun ſetting, when the Sun hath North Declination ; ana 


the Semi nocturnal Arch, or Time of Sun. riſing, when 
the Sun hath South Declination. 


The — of Etude. 
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Y 7” TABLE ſhewing the Semidiurnal | Arch, or Tims of 


Sun-ſetting, when the Sun hath North Dechination ; an 


the Seminocturnal Arch, or Time of IM , * 


_the Sun hath South Dallnetion 


The e Degrees of Latitude. 
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TABLE fhewing the Semidiurnal Arch, or Time of | 
= | Sun-ſetting, when the Sun hath North Declinatien ; and | 
E | the Seminocturnal Arch, or Time of Sun: riſing, when | 
the Sun hath South Declination. Dp Irs 
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| 4 FA BLE ſhawing the — Arch, or Time of of | 
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The Uſe of the foregoing. TABLE 8 of 
| 8 Semidiurnal and Seminocturnal Arches, 


To find the Time of the. Sun's Rijing and Setting, and the 
. Length of the Day, and of the Night, by theſe Tables, 


F IRS T, ſeek the Sun's Declination in the Tables 

of Declination for the Day propoſed; with which 
enter the Tables of Semidiurnal and Seminocturnal Arches; 
finding the Latitude of the Place in the Head of the Ta- 
ble, and the Degrees of the Sun's Declination in the hf 

Column on the Catt-band and in the common Angle of 
Meeting is the Semidiurnal Arch, if the Sun hath North 
Declination ; but its Seminocturnal Arch, if the Sun hath 
South Declination. < e 


Example 1. For Illuſtration hereof, let it be required 


to find tha Time of the Sun's Riſing, Setting, and the 
Length of the Day and Length of the Night, for the 4th 
Day of May, 1766, in Latitude 46 Degrees North! 
: t which Time the Sun's Declination is 16 deg. 3 min. 
North; with which enter the Table, as isbefore declared, 
and the Semidiurnal Arch is 7 Hours ꝙ Min. the true Lime 
of Sun-ſetting ; whoſe Complement to 12 Hours is the 
Seminocturnal Arch, or the Time of the Sun-riſing, and is 4 
Hours 51 Minutes; double the Semidiurnal Arch you have 
the Length of the Day; double the Seminocturnal Arch, 
the Aggregate is the Length of the Night. See the Work 
mann. ĩ LE, H. M. 
„ RY 1 5 -; 12 : 00 
The Semidiurnal Arch, or Time of Sun-ſetting 07 : 09 


The Complement to 12 Hours is - - - - 04: 51 


The Seminocturnal Arch, or!Time of the Sun-riſing, in | 
The 


Latitude 46 Degrees North, is 4 Hours 51 Minutes. 


| Fr Semidiurnal Arch doubled oy AL ith 9 87 


The Length of the Day, May 45 1766, is—— 14. : 18 


E Frample 2. But when the Sun hath 16 deg. 03 min. 
Kouth Declination, in this Latitude of 46 deg. North; 


INight-Arch. will become the Day-Arch. 


ſouth Declination ; then the Time of the Sun's Riſing 
b 7 Hours 9 Minutes, his Setting 4 Hours 51 Minutes; 
he Length of the Day 9 Hours 42 Minutes, and the 
a of the * 14 Hours 18 Minutes. 


the Sun's Riſing and Setting, with the Length of the Day 


n. Bdeg. North; at which Time the Sun! 8 Declination is 
d, Bees. 22 min. South „ 

me . 
the + Be my 
$4 The Seminodturnal Arch, or Time of Sun-rifing 08 : 


And is the Semidiurnal Arch, or Time of Sun-ſetting. 


[he Seminocturnal Arch doubled - - - - - 1 . 25 
e Length of the Day, December 26, 1764, is 07 : 


he SeminoRturnal Arch doubled ===: > 4 o8 : 


The Mariners Compaſs 2 . rog 
973 8 5 


Eris Seminocturnal Arch doubled - ä ? v5 a. : - 


I": Length of the Night, May 4, 1766, is — . = | 


men the Day-Arch will become the Night-Arch, and the > 


As, on Nov. 6, 1763, the Sun hath 16 deg. or min. 


| Example 3. Let it be required to find the Time of : 
Ind Night, for the 26th of December, 1764, in Latitude 


Ihe Complement to 12 Hours is - - - - = = - 03 : 4 


519 08 : 20 
— | e Len gth of the e Night, Deconber 26, 1764, is 16: _ ; 
2 | Theſe 
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1 "Theſe Tables will ſerve as well in South Latitude 28 in 
North, with this Alteratign anly; When in South Lat. 
tude, then uſe South Declination there, as you do Non 
| Declination here, in North Latitude. © 

| For then theſe Tables ſhew the Semidiurnal Arch, 
I} the Time of Sun- riſing, when the Sun hath South Decl. 
| 


nation; and the Seminocturnal Arch, or the Time d 
Sun-ſetting, when the Sun hath North Declination. 


- 


Example 4. Let it be required to find the Time of the 


L Sun's Riſing and ehh with the Length of the Day ani 
it ur for the 4th of May, 1765. in Latitude 46 Degree 
:-DEuthh. -- 1 1 | | | 
B At which Time the Sun's Declination is 16 Degrer 
| o7 Minutes North; with which enter the Table, and the 
| 


Seminocturnal Arch is 7 Hours ꝙ Minutes the Time of Sui. 
_ riſing ; whoſe Complement to 12 Hours is the Semidiurna 
Arch, or Time of Sun-ſetting, which is at 51 Minutes ya 


$.of. the Clock, fe tt 4: M 
The Seminocturnal Arch doubled = - - - - - 90 


The Length of the Night, May 4, 1765. in 7 


Latitude 46 Degrees South - - 5 
The Semidiurnal Arch doubled „ ö 7 8 , 2 


The Length of the Day, the 4th of A,, . 
1765. Latitude 46 Degrees South = - - 4 Og : 4 


Example 5. Let it be required to find the Time of the 
Sun's Riſing and Setting, with the Length of the Day 
and Night, for the 26th of December, 1763. in L- 
titude 53 Degrees South. At which Time the Suns 
Declination is 23 deg. 24 min. South; with which enter 
the Table of Semidiurnal Arches, &c. and you will find 
as follows, s. ; es: 
oF H. M 


A” 
A — —•— 2 —e— m — " —_—— 2 


The Mariners Compaſs. Red Nel, ' aag 


i Frhe Semidiuinal Arch, or Time of Sun-ſettin % , 54 
Semino@turnal Arch, or Time of Sun-rifing « 03 : 40 
3 Length of the Day . — — = -- 6:40 


Yee: h of the Night, December 20 5 763. | 
ö aa 53 Degree: South, ROS TS _ jor 77> 


Tt find the Time ＋ 4 2 s Riſe 72 ng or - Setting. 
* theſe Tables che 7 of the Rifng and Setting of 


all the Stars in the Heavens (whoſe Declinations do not 
| Koa the Sun's greateſt Declination, ) in any Latitude that 
he Tables contain, and at any Time of the Year, f is found 
In this Manner, | 
| If the Star hath North Declination, and you in \ North | 
Latitude, look for the Latitude in the Head in the Table, 
be Declination on the Left-hand, and, in the common 
Ingle of meeting is the Star's Semiapparent Arch, or half 
be Time of the Star's Continuance above the Horizon, 
þ that Latitude; or the ſpace of Time which that Star takes 
aſcending from the Horizon to the Meridian, on the 
ſt-ſide ; likewiſe deſcending from the Meridian, to the 
brizon, on the Weſt-ſide of the Meridian. Now, if 
bu ſubtract theſe Hours and Minutes from the Time of 
be Star's coming to the Meridian, the Remainder will be 
ße Time of the Star's Riſing: and if you add, the Sum 
jill be the true Time of the Star's Setting. Th 


the 
Day | Example & "Led: it be Sd to find the Time of the 
La- lng and Setting of the Bull's Eyes, November the Goth, 


tie Latitude of 52 Degrees North : The Declination 
this Star is 16 deg. North; the 3oth Day of N- 
mber this Star cometh on the Meridian at 56 Minutes | 
1 II of the Clock at * 


WE + The Mariner's Compaſs Refifed. 


— 
* 


The Time of the Star's Southing -. - —— — 11 PF 4 

The Semi- apparent Arch, ſubtract --- - 67 ; vil a 
Time of the Star's Riſing in the Evening - - - 64 : 5 ; 5 
Time of the Star's Setting in the Morning - - 07 + 1 | 12 


Note 1. If the Sum of the Addition exceed 12 Hou 
caſt away 12 Hours; the Surplus is the Star's Setting. | 
2. And when you can't ſubtract, add 12 Hours to Tb 
3 Southing, and then ſubtract: What remains is it; 

—_— 1 8 

Exembll 7. I deſire to know the Time of the Rifiy 
and Setting of the Bull's-Eye, the zoth Day of Noventy, 
in the Latitude of 13 degrees North: The Declination d 
the Bulls Eye 16 deg. North? 05 


_ 
The Time of the Star's Southins = = - - = - 11 : m 
The Semi-apparent Arch, ſubtract - - - - - - o6 : 1M 


05 4 


—— n - 


The Time of his Riſing in the Evening 
The Time of his Setting in the Morning - Ob: 1 
If the Star hath South Declination, and you in North 
Latitude look (as before) the Latitude in the Head of the 


Table, the Declination on the Left- ſide, and in the com- 
mon Angle of Meeting is the Star's Semi-depreſſed Arch; 


which ſubtract from 12 Hours, the Remainder is the Sta, ** 
Semi- apparent Arch, or half the Time that the Star doti 
continue above the Horizon in that Latitude: Therefore ſu- K 
tract thoſe Hours and Minutes from the Time of the Star 
coming to the Meridian, adding 12 Hours to the Stars 4 
c 


Southing, if otherwiſe Subtraction cannot be made, tht 
Remainder will be the Time of the Star's Riſing ; and! 
you add, the Sum will be the Time of the Star's 1 

"III , x | £7 ani 


— 


E Riſing and Setting of the Bright Star in the Great Deg's 
Aculb, the 15th Day of November, in the Latitude *f 


in min. in the Morning, the 15th of November. ; 


lde Sum! T — ͤ — - 16 : 


The Semi-depreſs'd Arch, by the Table is - - 07 : 22 
dich ſubtract fro 12: 00 


ime of Southing with 12 Hours added is - - 15 : 12 


[ime of the Star's Riſing in the Evening - - — - 10 : 34 
Time of the Star's Setting from Noon, or 50 I: 


o Degrees North. 


H. . 
ine of Southing with 12 Hours l - = = I5 ! 
he Semi-apparent Arch, ſubtrat - - - - - - ©6 : 79 


ime of the Star's Riſing in the Evening - - 5 . 08 : _33 
ime of the Star's Setting i in the e 


Setting of the Stars. : 


tar | 
th Proceed with thoſe Stars that hand North Declinngicn in 
nd.  Sduth Latitude, as with Stars that have youth Dedli- : 


ation in North Latitude. 


E be Mariners Compaſs Refifed. | ; 11 3 
Erample 8. Let it be required to find the Time of the 


: o deg. North. The Declination of the Great Dog's 
lach, is 16d. 24m. South, and its Southing is 3 Hours 


11 Time of the Star's Southing s 03 : 12 1 
Iro it add - TON CALLY. — - 12 : 00 4 85 


The Remainder is the Semi- apparent Arch = - - - Oh: TE 1 
The Semi-apparent Arch, ſubtract - - - r | 


min, paſt 5 in the Morning —— . 19 50 


| Brample 9. Id: Gre to know the Riſing and 3 Getting of 
he Great Dog the 1 5th of Novenber, i in the Latit: ide of 


12 Hours | 18 ſubtradted'. VVV N Ie K | 2 5 


r South Latnade to know the Tims of 1 the jm ing and | 
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114 e Mariner's Compaſs Refiified. 
Eæample 10. Let it be required to find the Time 9 
the Riſing and Setting of the Bull's Eye the 18th Day d 
November, in the Latitude of 42 deg. South. 
The Declination of this Star is 16 deg. oo min. North: 
The 18th Day of November, this Star cometh upon the 
Meridian at 47 min. paſt 12 in the Morning. 


The Semi-depreſs'd Arch, by the Table is - - 07 : 00 
Which ſubtract from - - -- 1200 
The Remainder is the Semi-apparent Arch = - 050 
The Time of the Star's Northing is - - - - - 12: 
The Semi-apparent Arch, ſubtra&t - - - - = 05 00 


Time of the Star's Riſing in the Evening = = - 07 : y 
Time of the Star's Setting in the Morning = = 05: 4% 


In like manner the Riſing and Setting of any Star {wha 
Declination exceedeth not the Sun's greateft) may be 
found in any Latitude, from the EquinoCtial to 60 Degrees 
either North or South. 35 | 


—— aol 


lt. 


_— 


ASTRONOMIC 


TABLES; 
SHEWING 
The Points of the Compaſs that the Sun and Stars Riſe ak 


Set upon. 


Hheeing of excellent Uſe for readily finding the Variation“ 
the Compaſs; and may be performed by an ordinary Me 
dian Compaſs, but more exactly by an Azimuth Compal 
Fitting all Parts of the World, where the Pole is nd 
elevated above 60 deg. either Nortlf or South. Be 
3 | 12 | atitud 
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The Deſcripiion and Uſe of the foregoing T ABLE: 
1. TN E S E Tables of the Points of the Compi 


ceeds not 23 deg. 


South; 


(for the Sun, or any Star whoſe Declination e 


29 min.) begin at Latitude o deg, a 
8 orderly to 60 deg. (being ſome four, ſome t 
ables, in one Page) and fixty-one in all. 
2. In each Table are five Columns; 
contains the Degrees of Declination, either North 


the middlem 


thoſe two on each Side of it, mark'd © riſe, 


ſet (under North ag South Dechpation) ſtand for Sun-ril 
and San 


* 
%* 


3. The firſt and ſecond Columns (unter North Decli- 


| Declination) contain the Points, and each Quarter of a 
14. of the Compaſs, of both Riſing and Setting: 1 
| , Weſt, under which is 1, * 3.3 that is Zaſt o 


| 7 77 1 Quarter, 2 Quarters, 3 


; that is, E. by N. or W. by N. 1 Quarter, 2 Quarters 
|Yorther „ 
| Theſe Tables are ready Helps for finding the Variation 


8 — 


evident from the following L xplangyan. 


75 5 the Point if the Crmpaſ that the Sun e or  ſetteth 
70110, at any Time of the Year, 


Declination for the Time propoſed ; with which 


Column; againſt which, on the Left-hand, if it be 
North Declination, but on the Right-hand if it be South 


Z » 


| able. 


Note, Theſe Tables ſhew the true Points of the Sun's 


nary Meridian Compaſs. 


ght to be; others in Time will grow weak, or loſe their 
agnetic Virtue. | 


[cover any of theſe Defects. 


linary Meridian Compay ſo near as is requires. 
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xation) as alſo the fourth and fifth Columns under South 


Quarters, Northerly & 
be)! ; then E. oh, N. W. by N. under which is 1, 2, 


of the Compaſs with Eaſe and ſufficient ExaCtueſs; as is 


1 RS T, Ink the Sun's Declination, in the Table ot - 
enter the foregoing Table, finding the Latitude in the 
Head of the Table, and the Declination in the third 


Peclination, is the Point of the Compaſs that the Sun. 
les or ſets at, according to the Titles at the Head of the 


Kling or Setting; ſo that you may readily know at any | 
Lime, ſeeing the Sun riſe or ſet, the Variation 4 an ar- 


There are ſome Compaſſes not touched ſo well as they 


Now by theſe foregoing Tables you may very readily 
It may indeed be objected, they cannot ſec the Sun by an 
2 8 1 0 


132 The Mariner's Compaſs Reflified.. 
To this I anſwer, it's as eaſy to ſet the Sun by the 
Compaſs, as to ſteer a Ship by it; for expert Seamen 


can ſet the Sun, or a Headland, to near a Quarter of , MW 

Point by their Hand, (but with Sights much nearer the“ 

Truth.) The Poſture to obſerve in fuch a Caſe, I adviſe, WW 5 
| 15 thus; e „ | | a 
| » Set the Compaſs about two Feet high, and direQins Wi 5 


your Hand towards the Sun, note what Point, Half-point, 0 
or Quarter-point, the Sun riſeth, or ſetteth on; then in ) 
that Table belonging to the Latitude, fee whether the Sun 
riſeth or ſets that Day upon the ſame Point, found by 
Obſervation; if they agree, there is no Variation ; but if 


le 

they do not agree, the Compaſs is not true, or theree is Va- 5 
riation; and the Variation is ſo much, as is the Difference Nut 
between the Obſervation and the Table. 1 
Example 1. Admit in Latitude 30 Degrees North, the 0 
Sun having 9 Degrees 43 Minutes North Declination ; [MW I. 
obſerve the Sun that Day to riſe upon the E. N. E. Point of MW, . 
the Compaſs. I demand the Variation? "1; 
In the Head of the foregoing Tables, look for the L- MIati 
titude 30 Degrees; and in the third Column for 9 des. nid. 


43 min. North Declination ; and againſt it (under © rife Erne 
is E. by N. which ſheweth that there is one Point Variation WM... 
For it appears by the Table, that the E. N. E. Point ol U 
the Compaſs is the true E. by N. Point; and the E. by Non 
joy it's upon the Compaſs) is the true E. Point; the EA 2. 
Point is the true E. by S. the S. E. is the S. E. by S. air... ; 
the South is the 8. by W. the Wet is the W. by N. a} S. 
the North is the N. by E. 10 
| | | | 1 
This plainly appears by the Refifer, if you bring th 45 
E. by N. on the outward Circle, right againſt the E. N. l point 
on the inward Circle. . EY 


* * 
L8E. 
gain 


Nou ſuppoſe we were to obſerye the Sun at his Set 
ting, in the Latitude of 3o deg. with Declination 9 des 

43 min. North as aboveſaid, we ſhould find the Sun 'iW 

Tet exactly at Weſt by the Compals, — d 

3 orn! 
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Morning we did find the Sun to riſe at E. N. E. I know 
this will be little leſs than a Contradiction to ſome; but if 
you caſt your Eye upon the Rectifier, you may ſee it's a 
certain Truth. 
Example 2. In Latitude 37 deg. North, the Sun's Decli- 
ation 8 deg. 58 min. North, 1 obſerve the Sun to riſe 
E. by N. by the Compaſs : I demand the Variation? 
In the Table that belongs to 37 deg. againſt 8 deg. 
zo min. North Declination, and under ( Riſe is E. by N. 
which ſheweth there is no Variation, berauſe the Obſer- 
ation agreeth with the Table. | 
Note, Tf the Declination for the Day propoſed be not 
1 the fame with the Declination in the Tables, then have 
egard to the neareſt, allowing for the Ditterence, by the 
i of Proportion. 

E xample 3. In the Latitude 37 15 North, ſuppoſe the 
Sun's Declination 10 deg 15 min. North, I demand the 
© WH Point of the Compaſs the Sun then rileth upon? 
nin the Tables neareſt to . 10 deg. 15 min. is 11 deg. 
0 1: min. againſt which the Sun riſeth E. by N. a quarter N. 

land ſets W. by N. a quarter N. but in the Table for 37 deg. 
Latitude, the Declination propoſed, is near about the 

o{Mniddle, between 8 deg. 58 min. and 11 deg. 12 min. 
Therefore the Sun riſeth E. by N. half a quarter N. and 
ſtteth W. by N. half a quarter N. 

Underſtand the like in any other Cats. let the Declina- | 
tion be what it will, and in any other Latitude, _ 

Example 4. Admit in Latitude 38d. 20m, North, 11 
Declination 19d. 5om. South: The Sun riſeth upon the 
E. S. E. Point of the Compaſs : I demand the Variation? 

In the Table for Latitude 38 deg. and againſt 19 deg. 
41 min, (the nearelt to the given Declination) is E. S. E. 
quarter 8. which ſheweth that there is a quarter of a 
LE Point Variation. For the E. S. E. Point is E. S. E. a quarter 
d. and the North Point is N. a quarter E. For, if you bring 
ESE. a quarter S. on the outward Circle of theRe&ifier right 
%anſt E. S. E. on the inward Circle, then SSW. on the 


1 3 Com- 
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Compaſs is SSW. a quarter W. and SE, is SE, a quarter 8. 
and E. is E. a quarter 8. And fo for any other Point, Half. 
point, or Quarter-point, by caſting your Eye upon the n 
C | | | | 21 
Note, Theſe Tables ſhew the true Points of Riſing and 
Setting, and the outward Circle on the Recli ier doth the Wi 
ſame ; but the Compaſs, when it differeth from the Tables, 
ſhews a falſe Point; and the inward Circle on the Redifer 
doth the ſame. WO. | 
Example 5. Admit in Latitude 47d. 24m. North, the I] 
Declination 15d. 2m. South, the Sun-riſing E. by S. by the 
_ Compaſs; I demand the Variation? on 
By the Tables the Sun ſhouldriſe E S. E. therefore there In- 
is one Point Variation: For if you bring the E. S. E. on the N 
outward Circle of the Re&ifier, over againſt the E. by 8. 
on the inward Circle, then the N. by W. on the Compats is {Wine 
the true North Point; the N. W. is the N. W. by N. and the 
the S. by E. is the true South Point. 
By this Time I ſuppoſe my Reader able to diſcover how Wi 
much the Variation is, and how to reckon it without am 
Geometric Demonſtration, or Arithmetic Calculation. 
VMote, If you have any odd Minutes of Latitude, go to 
that Table neareſt the [ atitiide you Are in. | 
I come now to refolve a Queſtion which ſome are puzzled 

with; and that is this: PEE 5 
Queſt. If the Sun rife at E. N. E. by any Compals in any 
Latitude, ſhould not he ſer the ſame Day at W. N. W. by 
the ſame Compaſs, and in the ſame Latitude ? 
Anſw. If there be no Variation he will; but if there 
de Variation, he will not. The Reaſon is evident by the 
Rectifier. TE Tone vip 5 
By theſe Tables you may know upon what Point of the 
Compaſs any of the Stars riſe and ſet in any Latitude the 
Tables contain, either North er South, if the Declination 
do not exceed the Sun's greateſt Declination. 
Example 6. Let it be required to find the Points of the 
Compaſs the Bull's Eye riſes and ſets with, in the Latitude 
of 50 deg. North, | The 


The Declination of this Star is 16 deg. North ; in the 
| Table that belongs to 5od. againſt 16 deg. North Decli- 
nation, the true Point of Riſing is E. N. E. a quarter N. 
and the true Point of Setting W. N. W. a quarter W. 
| Underſtand the like for any other Star, whoſe Decli- 
nation doth not exceed the Sun's greateſt Declination. 


The Uſe of the RECTIFIER 
| Turs Inſtrument, as before deſeribed; (in Pages 93, 


94, and 95,) containeth two Circles or Compaſles, 
one within the other; but as 'tis made of Wood, the one 
moves upon the other, and by it the Compaſs, when it 
[varies may be rectified as follows: | ol 
| Bring the true Point of Riſing or Setting (as the Table 
ſheweth) on the outward or under Compats, right againſt 
the falſe Point of Rifing and Setting (as your Compaſs 
ſheweth) on the inward or upper Compaſs ; then will the 
under Compals rectify the upper. 


] 

J | Example 7. Admit in Lat. ed. N. the Sun' *Doctination | 
being 7d. 56m. South, the Sun ſetting upon the W. by N. 

o Point of the Compas, I demand the V ariation? 
| The Sun, if there be no Variation, will ſet at W. by 8. 

1 und riſe at E. by S. as appears from the Table; therefore 
lit is plain that there are two Points Variation. 

* Bring the W. by S. Point on the outward Compaſs, 

by fight againſt the W. by N. Point on the inward Compaſs; 


then the Points upon the outward Compaſs explain the 
Points that are upon the inward ; fo that according to the 
the MW foregoing Obſervation, the N. N. E. Point on the Gem paſs 
is the true North: The North is the true N. N. W. the W. 
che by N. is the true W. by S. the S. E. by E. is the true E. 
thei by S. And fo for any other Point of the Compaſs, * only 
on MW boking on the Refifeer. 

And thus you may rectify the Compaſs, without reckon- | 
the ing which way the Vatan is, either Eaſtward or Weſt- 
ade © The Reaifier doing it to plain, that % can't te 
ſtaken. 


'he ub 1 4 
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4 TABLE of Amplitudes, fitting all Places from the 
Equator, to bo Degrees of Latitude, either North or South, | 


] I 


The Degrees of Latitude. 
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The Uſe of thefe Tables of Amplitudes. 
8 TH E Sun or Star's Amplitude, 8 the Diſtance of th 


Riſing or Setting of the Sun or Star from the Faſt or 
__ Weſt Points of the Horizon, in Degrees and Minutes, 
reckoned in the Horizon; either Northerly or Southerly, 
.. Nite, When the Sun or Star's have North Declination 
they riſe to the Northward of the Eaſt, and ſet to the North. 
_ ward of the Weſt; But if their Declination be South, they 
riſe to the Southward of the Eaſt, and ſet to the Southard 
of the Weſt: And by theſe Tables the Aplitude is thus] 
found, viz. DE SITE I 
Look the Latitude in the Head of the Tables, the Decl.. 
nation in the firſt Column on the Left-hand ; and in the 
common Angle of Meeting is the Amplitude required, 
Example 1. In the Latitude of 30 deg, the Sun's Decl. 
nation being 7d. om. North, I demand the Amplitude! 
An ſiw. The Amplitude is 8 deg. 6 min. For under Lo- 
titude 3od. in Page 140, and againſt Declination 7d. you 
will find 8d. 6m. which is the Amplitude from the Ea 
Northward at Sun-rifing, and from the Weſt Northwarl 
at Sun-ſetting. But if the Declination had been 7d. on. 
South, in Latitude 3od. as aforeſaid, then the Amplitude 
would have been 8d. 6m. from the Eaſt Southward it 
Sun-riſing, and 8d. 6m. from the Weſt Southward 2 
 Sun-ſetting. on 
If there be any odd Minutes of Declination, take tie 
Proportional Parts. ” £5 
Example 2. In the Latitude of 42m. 3om. the Sun 
Declination being 12d. 15m. I demand the Amplitude! 
 Anfw. The Ampl. is 16d. 43m. found as follows: Ac 
_ cording to the former Directions, for the Lat. of 42d. 
e 12 ] > $3061 
and Declin. being 13 0 4 the Ampl. is 1 17d. 37m 


Vubtract, and their Difference i — 1d, 221 


The 
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Then ſay, as 1d. or 60m. is to 1d. 22m. or 82m. ſo 
is 15m. to 20m. found as hereunder : 3 
It 60m. give 82m. what ſhall 15 min? 


15 
| 410 
82 
5 . : - 
? 610)123/0{(20m. Proportional Parts, 
| 1 030 Remainder. 
$| 7 5 
Lat. 42d. and Declin. 12d. the Amplit is 16d. : 15m, 
: To it add the Proportional Parts above Od...: 20m. 


Gives Amplitude for Declin. 12d. t5m. to be 16d. : 35m. 

Again, for Lat. 43d.{ 12 deg. Ampl. 5 16d. : 31m. 
| and Declin. 1115 - ) 17d. : 55m. 
dubtracted, makes the Difference to be — 19d. : 24m. 
Then fay, As 60m. is to 1d. 24m. or 84m. ſo is 15m. 


e 21m. found as hereunder ; ED 

na If om. give =—— 84 min. what ſhall 15m? 

m. 15 5 

106 — 

a 420 

a 84 

the 60) 12600121 min. Proportional Parts, 
66 = RE 

in „ 

2 Oo Remainder, N . 

. Wit. 434. and Declin. 12d. Amplitude is —— 16 : 31 

58 To it add the Proportional Parts above =——— 00: 21 


Gives for Declination 12d. 15m. the Amplitude 20: $2 


Now becauſe the given Latitude 42d. 3om. is in the 
Middle, between 42d. and 43d. therefore the Medium of 
the Amplitude before found, is the Amplitude required, and 
aus | K 2 8 „ 
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Lat. i g m_ 12d. I 5m. the Ampl. is 5 16d. : 35m, 


16d. 1 52m, 7 


Added tog ther, So == == _— 33d. : 27m, 


The half is the Awolayde required «= I 43m. 


| 


Thus _ the Amplitude be 3 for any odd Minute [ 
of Latitude or De om, thoug h the e is Calculted pad 
for whole Degrees only. bo 
By this T able the Variation of the Compaſs is moſt read] ” 
found; for by the Azimuth or Amplitude Compaſs ing the Pair 
Sun or Star's Magnetic Amplitude, at their Riſing or Set nd 
ting; and their true Amplitude (according to the Latitude PT 
of the Pla ace, and their Declination, by this Table, tis 
Difference of theſe Amplitudes (when both are North ot 
beth South) but their Sum (if one North the other South 
is the Variation of the Compaſs, 
But by the Redl iſter it is moſt e aſily — — this » 
Th: 
Bring the Magnetic Amplitude (on the upper or inner 
molt Compaſs) right againſt the ens Amplitude ſon io t 
lower or outermoſt Compaſs) then doth the North Point! U 
the upper, ſtand againſt the Variation in the lower; aul 
the upper Compals is explained in all its Parts by thi ; 
lower Compafs. | | T. 
Bramph I. Suppoſe the Magnetic Amplitude at Sun 7 
riſing (found by the Azimuth or "Amplitude Compats) “e 
Eaſt Southerly 1d. zom. and the true Amplitude (accord 
ing to the Latitude of the Place, and Declination of tht 
Obje& obſerved) be Falt Southerly 26d. 45m. 1 demi E 
the Variation of the Compaſs ? 
Ubjec 
By the Rec: fer. for p 
lo a 
Bring 15d. zom. Eaſt Southerly on the upper Cowpi'Wairce 
againſt bl 45m. Eaſt Southerly, on the lower Cound rofle 


"Then doth the North Point on the firſt ſtand right agua 
11d. 15m. North Eaſterly on the latter: ſo that the Com 
paſs doth vary 11d. 15m. or 1 Point Eaſt. F 
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1 True An . . 07d. oom. Eaſt Northerly. 
Magn. I I5 * zom. Eaſt Southerly. 


[FF 
pk the Ven of the Conip: 1 


y the Rectifier. 


5 Bring 15d. 30m. Faſt Southerly on the upper Com- 
| fas right againſt 7 deg. Eaſt Northerly, on the lower 

Compals, thun the North Point on the hr ſtands againlt 
y deg. 30 min. on the laſt, North Weſterly, that is two 
Points Weſt Variation. In like manner for any other; 
ad thus the Variation is moſt readily found. This 
RE CTIFIE Riis made of Wood. 


The APPENDIX contains the Deſerip- 
tion and Uſe of INSTRUMENT s moſt 
uſeful in Navigation. 


$444 6404444644464 1 $3644 


b Deſoription and Uſe of the F ore: ſtaff, or 
Croſs- ſtaff. . 


HF Pere-fraff, ſo call od: 1 the Po 4 of the 
Obſerver in uſing it, whoſe Face is towards the 
Object obſerved ; though for the Sun, it's ſo contrived 
tor preſerving the Eye) to be uſed backward. It's called 
lo a Croſ5-Aaff from its Form: being a Square Staff with 
bree or four Pieces of Wood acroſs it, which : are called | 
roles, or Vancs, 


CC 
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The Staff is uſually about 30 Inches, or 3 Feet long, 
and more than half an Inch ſquare, having four Sides, 
each graduated unequally, like a Scale of "Tangent, 
To each of them belongs a diſtinct Croſs ; though ſome— 
times the {ſhorten Croſs is made to ferve two Sides of the 
Staff; that is, the Breadth is for the Len-Croſs, and 
the Length for the Thirty-Croſs. Beſides this, it hath 

two Croſſes more, the longett is the Ninety-Croſs, the 
other is the Sixty-Croſs. I heſe four Croſſes are thus to be 

underſtood, viz. | 


150 


30 | Croſs belongs to that J 10 
6 f Side beginning at J 20 
£0909 = "ITS 


The Figure of the Fore-/taffe 


and ending at Nt 


The 
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The Uſe of the Fore-ſtaff, 


T's common and ordinary at Sea, to take the Meridian 
Altitude of the Sun or Star with this initrument, and 2 
it to find the Latitude the Ship is in. 
To perform which, obſerve theſe Precepts Glowing 
1. Note, The 10, 30, 60, and go Croſs, are to be uſed 
according as the Meridian Altitude is more or leſs ; that 
is, if leſs than 10d. uſe the 10 Croſs; if between 10 ͤ and 
od. uſe the 30 Croſs; if between 3o and 60d. the 60 
Gals; if more than 60, uſe the 90 Croſs. 
2. Having confidered which Croſs (according to the 
judg'd Altitude of the Object intended to be obſerved). 
is ſuitable, put it on the Staff, ſo that the flat Side of the 
Croſs may be towards the Mat or ſquare end of the Stair ; 
| Then, 
2. Hold the flat End of the Staff (as at A) to the Corner 
of your Eye; there let it reſt upen your Eye-bone, as near 
| the Corner of your Eye as you can, ſo it doth not hinder 
| your Sight. 
Then look to the upper End of the Crofs: (as at C) 
for the Sun or Sta Ir, and at the lower End (at 3) for the 
Horizon. 
5. But if at the lower End of the Croſs, you ſee all Sky 
5. no Water, then draw the Croſs a little nearer to your 
8 
6 If, on the contrary, you ſes all Water and no 285 
then ſlide the Croſs a little farther from you. 
Then, if you ſee the Center of the Sun or Star at the 
upper End of the Croſs, and the Horizon at the lower End, 
| the Croſs ſtands as it ought. 

8. Wait till the Sun or Star be on the Meridian, making, 
Obfervations often; 3 and as the Sun or Star riſeth, draw the f 
Croſs a little nearer to your Eye. 1 i 

9. If the Sun or Star be fallen, you will not 105 the 12 8 
tion, for the Water will hide it from you, and then Ob- 
ſerving is over at that Time. Stir not the Croſs out of its 

Th Face, only fee at what deg. &c. it reſteth on that Side 


K 40 of 
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of the Staff belonging to it ; and the Degrees and Minutes 
cut by the Edge of the Croſs, is the Meridian Altitude or 


Complement . according to the Word Alt. or Conp, 
on the Staff,” 


Hoco z Uſe the Fore- Kaff 1 d. 


HI J is only aid with the Sun, and for this Purpoſe 

the Ten-Croſs hath another Piece of Wood or Ivory 

put croſs it; ſo that the lower Edge of this Croſs Piece licth 

even with the middle of the Square Hole in the Ten-Crofs, 

which alſo anſwers to the middle of the ee of the 
Staff. 

There is alſo a Plate 2 Braſs with a Hole in it, and 
ſo fitted, that it will ſlide on and fit the Ends of the 90, 60, 
or 30 Croſs: Theſe two Thin: s added to the Fore-ſtaf 
- makes it fit for a backward Obſervation of the Sun, which 
is thus, VS. 

1. According as the Meridian Altitude of the Sun, 1s 
more or leſs, ſo uſe the go, bo, or 30 Croſs; putting it on 
the Staff, the flat Side of it exactly even with the flat End 
of the Staff, there ſcrew it faſt ; and at one End of the Cross 
ſlip on the foreſaid Braſs Plate ſo as to leave a {lit Sight 
thro” it, near the lower End of the Croſs. | 
2. Put the Ten-Croſs (having a Croſs-piece on it as 
aforeſaid) on the Staff, the flat Side of it towards the other 
Croſs at the Staff's End. 

3. Turn your Back to the Sun, look through the Slit 
in the Braſs, at the lower End of the Croſs, for the Sha- 
dow at the upper End of it, lying on the Ten-Croſs in the 
Line anſwering the middle of the Staff, and on each Side o! 
the Staff. 1 2. 
4. At the ſame Time the a ſhould be ſeen (thro' 
the foreſaid Slit) to lie even with the ſhadow on the mid- 
dle Line, in the Ten- Croſs ; ; and at each End of it, on 
mM Sides the Croſs. 

In looking through the Slit_in the Braſs, you muſt 
M wha Shadow upon the middle Line, and if inſtead of 
rg the orizon you only ſee the Water there, then =P the 

n- 


Ten-Croſs nearer, till the Shadow and Horizon agree or. 
meet in the ſaid middle Line. 

6. On the contrary, looking as before, if inen of the 
Horizon you ſee Sky meet the Shadow on the middle 


Line, 
J. Continue ovine till the Sun be at the higheſt ; ; 


| i as the Sun riſeth, you muſt diaw the Ten-Crofs nearer 


in order to keep the Horizon and Shadow together on the 
| ſaid middle of it. 


8. If the Sun be fallen (after you have continued a 


| ſerving as before directed) the Horizon will lie below 


| the Shadow on the middle Line; then is the obſerving 


| finiſhed at that Time: Stir not the Ten-Croſs out of its 
| Place, for where it now ſtands (on that Side of the Staff 


belonging to the Croſs at the End of it) is the Sun's 


| obſerving forward. 
| Croſs-ſtaff both forward and backward. 


in Order, will be to ſhew how to work it; and for that 
Purpoſe take Notice of theſe following Rules. 


To work an C3, rb 


the Meridian to the Southward of you, ſubtract the 
a- Declination from the Meridian Altitude; the Remainder 


he is the Height of the Equino ctial or Com plement of the La- 


titude Noth. | 
2. But if the Object obſerved hath South Declinagan, 


ro and be to the Southward of our Zenith, add; the Sum 
id-lif it exceed not go deg.) is the Height of the Equator, 
on Jer Complement of the Latitude North? If the Sum exceeds 
90 18 ſubtract 9o from it; the Remainder i is the Latitude 8 
zuſt Pout | 
| of 155 If the Object RR North Declan * be on 
the Wie Meridian to the Northward, add the Declination 


to 
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| Line; then put the Ten-Crofs from you, (till you ſee the 
| Horizon and the Shadow meet toget her) on the middle 


Meridian Altitude, or Complement thereof, as before in 


Thus I have ſhewed how to take an Obſervation by the 
The next Thing 


JF the fan or Star hath North Declination, and be on 5 
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to the Meridian Altitude; the Sum (if it exceed not god. 
is the 1 9h of the Equator, or Complement of the 
Latitude, South : But if it tdoth notſexceed go deg. ſubtrad 
Nor from the ſaid Sum, the Remainder is the Latitude, 
orth. © 
4. If the Sun hath South Declination, and be to the 
Northward at Noon, ſubtract the Declination from this 


Meridian Altitude ; the Remainder i is the Complement of 
the Latitude, South. 


When the Sun hath no Declination;: the Meridian | 


Altitude is the Complement of the Latitude North, if he 
be South at Noon; and the contrary. 


6. If the Sun be in the Zenith, and at wie lime time he 


hath no Declination, you are then under the Equinoctial. 


7. But if the Sun hath North or South Declination, and 
in the Zenith, the Declination is the Latitude you are in, 


| North or South. 
8. If you obſerve the Sun or any Star upon the Meridian 
beneath the Pole, add the Meridian Altitude to the Com- 


f plement of the Sun or Star's Declination; the Sum is the 
Height of the Pole, or Latitude of the Place. 


Theſe eight Rules are Fxpinined by the Examples fol- 
lowing. 


Brample for working an Olſervation i in North Latitude. 


Example I. ADPMIT at Sea, I obſerve the Sun's Mer 10 
1 5 | Altitude to be 42d. 20m. South, and at 
the ſame time the Sun's Declination is 10d. 10m. North, 


I demand the Latitude I: am in ? 

. D. M., 
The Meridian Altitude I!! 42 : 20 South 
The Sun's Declination - - - - ſubtract IO : 10 North 
The Complement of the Latitude - - = — 32 : 
. SubtraCt it from - - - 5 — 9. 


| The Latitude I am ny is 57 50 North 
| Example 


ith 
xth 


orth 


mple 35 min. North ; 1 demand the Latitude Lam in? 
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Example 2. Being at Sea the 22d of May, Anno 1763, . 


I find the Sun's Meridian Altitude to be 6 5 — 10 min. 


South ; . demand the Latitude ? 


. M. 
The Meridian 6 - = 65 : 10 South 
The Sun's Declination - —— ſubtract 20: 24 North 
The Complement ot the Latitude: N 44 7 9 
Subtract it from e 
The Latitude! am in, is 5 45 14 North 


Enel 0 Being at Sea the 27th of November, 4 
1765. I find the Sun s Meridian Altitude to be 26 deg. 
30 min. South; } demand the Latitude I am in? 


D. M. 
The Meridian Altitude „ 26 : 30 South 
The Sun's Declination 2 - = = add 21 : 16 South 
The Complement of the Latitude - - - 47 : 46 | 
Subtract it from 5 90 
The Latitude I am in, is —— 3 42 2 14 ; North 


Example 4. At ho the 25th of April, Ati 1766, 1 
find the Sun's Meridian Altitude, by Obſervation, to be | 
58d. 45m, South ; I demand the Latitude I am in? 


Meridian Altitude === === == 5 45 South 
The Declination = = = = - e North 
The Complement of the 1000 — 4 : 28 

dubtraCt it from === - = — = - 90: 00 

The Latitude I am in, 33 — = 44: 32 North , 


| Example 85 Amit the 12th Day of June, 1763, I find 
the Sun's Meridian Altitude, by Obſervation, to the 80 deg. 


The 
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| b | ts D. M. | 
Meridian Altitude — = = - - - - - - 8 : 35 North 
Sun's Declination - - - - = - - - - add 23 : 11 North 
JJV ĩ - 103 : 46 
From it ſubtract - - - - = 90: 00 
The Latitude I am in, i - - 13 : 46 North 


Example 6. Admit Auguſt 22, 1771, the Sun's Meri- 
dian Altitude was obſerved to be 85d. 1 Im North; I de- 
mand the Latitude of that Place ? 


p N D. M. 
The Meridian Altitude - - - 85 : 15 North 
Sun's Declination - - - - - = - = - add 11 : 51 North 
TECH cc 97 : 06 
From it ſubtract - - 90: 00 
The Latitude of the Place is - - - = - 07 : 06 North 


Example 7. Admitin a Ship at Sea, June 19, 1772, | | | 


| the Sun's Meridian Altitude is 66d. 46m. North; I de- 
mand the Latitude the Ship! is in ? 


The Meridional Altitude - - - - - - - 66 : 46 North 

The Sun's Declination - - = - add 23 : 29 North 
Complement of the. Latitude - = = - 90: 15 

From it ſubtract == = - - = = = 90: 00 


The Ship is almoſt under the Equinoctial oo: 1 5 North 
Example to find the Latitude, by obſerving the Stars. 


Examp. 8. ADMIT I obſerve the Bull's Eye upon the 
Meridian, and find his Meridian Altitude 


to be 50d, * South; I demand the Hane I am - 
T he 


le 


17 704, in Longitude 150d. Eaſt, I find the! 
tnde by Obſervation to be 38d. 45m, North 4 demand 
the Latitude the * is in? 
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The Declination of the BulPs Eye is - - 16 : oo North 
The Meridian Altitude of the Star - - 50 : 30 South 
The Star's Declination - - - - ſubtra& 16 : oo North 
Complement of Latitude is - = - - = = 34 : 30 
Subtract it from - - - - - - - 90: 00 
The Latitude I am in, is = = - = 55 30 North 
Læample q. "Admit, 1 obferve the bright Star in the 


Great Dog's Mouth, and I find his Meridian Altitude to be 
35d. 45m. South; I demand the Latitude I am in? 


D. M. 
The Declin. of the Great Dog's Mouth is 16: 24 South 
| The Meridian Altitude of the Star - - - 35: 45 South 
The Star's Declination - - = - == - add 16 : 24 South 
| The Height of the Equator is - - - - - 52 : 09 
| Subtract it from - - - = - - 90: 0 

The Latitude I am in, is - - . 47 {$3 North 


Example for working an Obſervation in South Lrtitude, 


Examp. 10. ADI. the 10th Day of May, Anno 1770 


I find the Sun's Meridian Altitude, by Ob. 


| ſervation to be 62d. oom. North; 1 demand the Latitude 
the Ship is in; 


Example 11. Admit the 15th Day of 


| The Meridian Altitude - = = = = - - - 62 : 00 North 
| The Sun's Declination = = = - - - add 17 41 North 
| The Complement of the Latitude is 79 : 8 

| Subtract it from — — — 90:0 FE 
| The Latitude the Ship is in, is - - - 10: 19 South 


anuary, Anns 
leridian Alti- 


The 
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The Sun's Declination in the Meridian of London for 
the 15th of January is 21d. 11m, the daily difference at 
this Time is 11m. decreaſing ; therefore (in the Table of 
Proportion) in Page 20, you will find the Proportional 
Minutes to be 5m. which add to the Declination in the 
Meridian of London, the Sum is 21d. 16m. South, the Sun's 
true Declination for the Longitude of 150d. Eaſt. 


j 1 

3 D. 
. | 

I 

i! 


The Meridian Altitude - - 38: 45 North 
The Sun's Declination 234 ſubtract 21 : 16 South 
8 of the Ce: is 3 17 : 29 
Subtract it from UjU—ä— —— go 00 


The Latitude the Ship is in, iss 72 31 South 


Example 12. Admit the 12th Day of July, Anno 170), 
I find the Sun's Meridian Altitude to be 66 de 52 min. 
North, I demand the Latitude? D. NI. 


The Meridian Altitude re 52 North 
The Sun's Declination - - - - add 22: 02 : North 
Complement of the Latitude; | is - = = 88 2 
Subtract it from - - == 5-0. -q0-; 
Latitude required, iss = - = - 01 : ob South 


Example 13. A Ship at Sea, the Sun's Declination be- 
ing 15d. 3om. South, and the Sun's Meridian Altitude 
80d. 45m. South, I demand the Latitude the Ship i is in! 
Anſeb. The Latitude is 6d, 1 5m. South. 
Example 14. The Sun's Declination being 11d. 14m, 


South, and his Meridian Altitude 79d. 38m. South; 1 de- 
mand the Latitude? 


Anſw. The Latitude is od. 52m, South. 


Note x. If you obſerve by the lower Part, Edge, ot 
Limb of the Sun, you mul add to the Altitude taken, 
16m. for the Sun's e and the Sum will be the 
true Altitude of the Sun's Center. 

Mete 2. If you obſerve by the upper Limb of the Sui, 


ſubtract 16m. the Remainder i iS the Altitude of the Suns 
Center, The 
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The Figure of the QUADRANT. 


The Deſcription and Uſs of the QUADRANT. 


HIS Inſtrument (called a Quadrant, A 


by our Countryman Capt. Davis, and thence called 


Davis's Quadrant) is of a very commodious Form; at pre- 


ſent the moſt general approved Inſtrument at Sea (at this 

time Hadley particularly excepted) for obſerving the Sun's 
Meridian Altitude, . : 

| The Form of it (as in the Figure prefixed) may be of 

any Kadius or Length, between 18 Inches and 3 Feet ; but 


the moſt general now made, are Quadrants of 24 Inches 
Radius, with one Arch 65 Degrees, the other 25 Degrees, 


D 


with a Glaſs Vane and a Shadow Vane, 


The Principal Parts are three Vanes and two Arches; on 


which Arches the Degrees taken together make god. from 
hence it hath the Denomination of a Quadrant. 


„6 
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ked B, in the Shadow Vane, or Glaſs Vane : And that thro 


both Arch, becauſe it formerly contained no more than 60 


20on Vane, on which its Shadow (in Time of obſerving) i 


Line in the middle of the longer Leg of the Quadrant) 


always make go Degrees. 


making each Interſection two Minutes of a Degree, and 
ſometimes one. 1 


by long Strokes; each again ſubdivided into fix equal 
Parts by ſhorter Strokes; each ſmall Diviſion being 10 
Minutes, and are numbered from the lower End G, with 


The Horizon Vane (mark'd in the foregoing Figure A 
and with it's Name) reſpects the Horizon in Time of ob. 
ſerving : That which gives the Shadow or lucid Spot mar. 


which you are to look for both Shadow and Horizon marked 
C, is termed the Sight Jane: And all theſe are noted in 
the Figure by their Names. x5, eg 
Of the two Arches, The leſſer noted DE, is called the 


Degrees, and is fo numbered in the Figure, but now it 
often contains 65, and ſometimes 70 Degrees : This Arch 
is of a ſmall] Radiusg being fo deſigned that the Shadoy 
Vane uſed on it, being at fo ſmall Diſtance from the Hori. 


to fall, might be more viſible to the Eye of the Obſerver, 

This Little Arch is divided ſometimes but into every; 
Degrees, and never leſs than every ſingle Degree: It 5 
numbered from the upper End E, with o, 5, 10, 15, 20, 
Sc. downwards to D, where it ends in the Line ADF (a 


at 60, 65, or 70 Degrees, according as the other Arch is 
divided; ſo that the Numbers at D and F together, mußt 


The Greater Arch, GF, is called the 3oth Arch : Its 
of a large Radius, that it might contain the leſſer Diviſion 
of a Degree; and being of a competent Breadth, thereon 
are uſually deſcribed 9 Concentric Circles, interſected with 
three Diagonal Lines, (fometimes fix) in each Degree, 


* 


The Great Arch is divided on the Limb into Degres 


5, 10, 15, Sc. upwards to F, where it Ends in the Line 
ADF, either at 20, 25, or 30 ws e The Figures 
always at F and D together makes go Degrees as aforeſaid 
F ST : „ 


The Up of th QUADRANT. 


HIS Inſtrument is rarely uſed otherwiſe an to chav 
the Sun's Meridian Altitude; which to per form, I thus 
deſcribe. 

1. Put the Horizon Vane A on the End, and cloſe to the 
Center; the Sight Vane put on the Arch Gr, , Cloſe to the 
Back of it; and the Shadow Vane or Glaſs V ane put on 
WT the little Arch DE, cloſe to the Back of it, and fix the 
upper Edge of the Shadow Vane, to a Number of Degrees 
100 the Side of the 60 Arch) leſs than the Complement ot 

te Altitude by 15 or 20 Degrees. 
2. The Vanes being thus fixed upon the Quad rant, turn- 
ing your Back to the Jun. the End G in your Hand: and 
Fuppermoſt, look through the Sight Vane, cauſing tho up- 


= the Glaſs Vane, to lie upon tre upper Edge of the Slic 
in the Horizon Vane, where is drawn a black Li ine; at 


Slit in the Horizon V ance, the Vanes on the Quadrant Rand 
at the Sun's preſent Altitude. 


Sight Vane a little higher towards F; on the contrary, if 
Vane lower towards G ; continue fo to do till the Horizon 
mw through the Horizon Vane. 

In order to obtain the MeridianAltitude( which] 48 the 


uſed to find the Latitude) continue obſerving ; and as the Su 


eight Vane muſt be flid lower accordingly ; "uy has continue 
1a obſerving as often as may be. conv enient, till t the Sun! ts at 
7 the higheſt. 5 0 

1 


deſiſt obſerving for that Day. 
6. Having.thus done, add the Digest the upper Hage 


cut by the Inſide of the Sight Vane, their Sum is the Com- 
L 
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per Edge of the Shade of the Shadow Vane, or lucid Spot 
the ſame Time, if the Horizon appear through the ſaid 
gut if the Sky appear inftcad of the Hori izon, ide the 


the Sea appear inſtead of the Horizon, then flide the Sight | 


3 Altitude the Sun will have that Day, and the Thing 


riſes, the Sea will appear thro' the Horizon Vane; and the 


5. When the Sun begins to fall, the Sky will appest 
through the Horizon Vane, inſtead of the Horizon z then 


of the Shade Vane ſtandeth at, to the Degrees and Min.. 


plement 
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plement of the Sun's Meridian Altitude, or the Diſtance on 
the upper Edge of the Sun from the Zenith; to which Sum 
add 16m. the-Sun's Semidiameter, and the laſt Sum is the 
Diſtance of the Sun's Center from the Zenith, being the 
true Complement of the Sun's Meridian Altitude. 
Note; The upper Edge of the Shade of the Shadow Vane 
_ reſpects the upper Limb of the Sun, and the lower Edge of 
the ſaid Vane anſwers to the lower Limb of the Sun; ſo 
that obſerving by the firit, you are to add 16 Minutes ; on 
the contrary, obſerving by the latter, ſubtract 16 Minutes, 
to, or from what's on the Quadrant, the Sum or Difference 
is the Diſtance of the Sun's Center from the Zenith, called 
his Zenith Diſtance, or Complement of his Meridian Al- 
titude. „ | = 
Thus I have ſhewed how to take an Obſervation with the 
Quadrant: I come now to ſhew how to work it. The Dif- 
ference in working an Obſervation taken by the Fore-ftaff 
and Quadrant, is only this: By the Fore-ſtaff you take the 
Altitude by the Quadrant the Complement of the Altitude, 
er the Diſtance of the Sun from the Zenith. 
Altitude is the Diſtance of the Sum from the Horizon; 
therefore if you lubtract the Complement of the Altitude 
from god. the Remainder is the Altitude ; which you may 
uſe as in the Uſe of the Fore- ſtaff, in Pages 153 and 154. 
But it's uſual to work Obſeryations (made by the Qua- 
drant) by the Complement of the Sun's Meridian Altitude; 
A will therefore give ſome general Rules, and ſome parti- 
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cular Examples for their Explanation. 


The General Rules are, 


I. FF the Sun hath North Declination, and upon the Me. 

4 ridian to the Southward of the Obſerver, add the Sun's . 

Declination to the Zenith Diſtance, (or Complement of . 
the Sun's' Meridian Altitude) the Sum is the Latitude you 

are in, North, Robe Se rn Fi eo Y 

2. If the Sun be to the Southward of you, and hath W 00 

South Declination, (ubtract the Sun's Declination _ 6 
| Þ he 
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the Zenith Diſtance, the Remainder will be the Latitude 


ou are in, North: But if the Declination e#ceed the Ze- 


nith Diſtance, ſubtract the leſs from the greater, and the 


Remainder is the Latitude, South. 


3. If the Sun be to the Narch wean of you, and hath 
South Declination, add the Sun's Declination to his Zenith | 


Diſtance,” the Sum will be the Latitude, South. 
If the Sun be to the Northward of you, 4 hath 

North Declination, ſubtra& the Sun's Declination frömm His 

Zenith Diſtance, the Remainder will be NT ans 


I might have given more general Rules; but if you un- 
derſtand thoſe eight Rules for the Uſe of the Fore- aft, you 
cannot err in theſe, in uſing the Quadrant : And for their 
Explanation, ſee the Examples e | þ 


"Ry an Obfervatin in North Latitude, 


Example 4 0 N the 10th of April, 1763, the Sun corhep 


to the Meridian in the South, and by Ob- 


| ſervation, found his Zenith er mg or Complement of 


his Meridian Altitude, to be 34d. 47m. that is, his upper 
Limb was ſo much from the N demand the Latitude 
of the Place of Obſervation * 5 5 


D. M. 
Compl. of the Sun's Meridian Altitude —34 : 47 South, 
| The Sun's Semidiameter - _ - add 00 ; 16 
| Diſtance of the Sun' Oenter from Zenith 10-5 03 South 
Declination ——— — add 07 : 57 North 
Latitude of the Place required, is 43 : O© North 


3 . The 14th Day of . Anno 1763, 1 


ind the Complement of the Sun's Meridian Altitude, by 
Obſervation, to be 28d. 48m. South ; I demand the La- 


nude the Ship is in? 


-L 2 5 | Comp: 


uth; 
but if the Declination exceed the Zenith Diſtance, ſubtract 
| the leſs from the greater, and it gives the Latitude, North. 
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: 48 South 
Sun's Semidiameter add 00: 16 


Diſtance of the Sun's Center from Zenith : 29 
The Sun's Declination F 


: 04. South 
: 26 North 


The Latitude the Ship 1 is in, IS = = = = 43 


35m. Squth 3 I demand the Latitude Iam in? 


: 30 North 


fg ample 3. October I; 1763, I ind! the Complement of 
the Sun's Meridian Altitude, by h Sagas to be 47d. 


D M. 
Comp. of the Sun's Meridian Altitude - - 47 : 35 South 
Sun's Semidiameter = = - = = = - = add oo : 16 
Diſtance of the Sun's Center from Zenith 47 5: $1 South 
The Sun's Deelination - = = - - ſubtract o3 : 57 South 
The Latitude the Ship is in, is 43 54 North 
Exomplt 4. The fifth Day of 3 Anno 1763: i 
find the Complement of the Sun's Meridian Altitude, by 
Obſervation, to be 52d. oom. South; I demand the Lati- 
tude the Ship is in? N. 
Comp. of the Sun's Meridian Altitude = $2, : oo South 
Sum s Semidiameter - = = = add OO : _16_ 
_ Diſtance of the Sun's Center fromZenith 52 : 16 South 
The Declination of the Sun - - ſubtract 15 : 43 South 
Latitude the Ship i is IN, is 36: 33 North 


Example 8.5 The 27th of May, 1767, the Sun to the 
No {ohyrard of me, and the Complement of his Meridian 
titu 


e by Obſervation is 10d. 15m. 


demand the La- 


tude the Ship is in! Po M. 
Sun” S Declination = - - - ß - -@ = - . 19 North 
Complement of Sun's Meridian Altitude 19 : 15 North 
The Sun's Semidiametrer - - - - - add o: 16 


The Sun's true Zenith Diſtance, ſubtract 10: 


31 North 


Latitude the Ship is in, is - - - - - = = To : 


2 North 


by E. xampic 


u 
/ 
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Example 6. Admit the 29th Day of June, Anno 1763, 
the Sun upon the Meridian, I find, by Obſervation, the up- 


per Limb of the Sun is 6d. 42m. to the Northward of = 
Zenith; I demand the Latitude I am in ? 


. M. EG... 
Sun's Declination — — == of 23 : 17 North 


Sun's upper Marg. Diſtance from Zen. G6: 42 North 


Sun's Semidiameter - - == == - - - add o: 16 


Diſt, of the Sun” J Center from Zenith ſub. 06 : 85 North 


Latitude the Shis i 18 in, 1s 10 | 10 North 


Example. 7. The'21ft of Juh, Anno 1763, in Longiz - 
tude 165 deg. Weſt, and the Sun being upon the Meridian, 
I hind by Obſervation, the upper Margin of the Sun is 16d. 
45m, to the Northward of at EL 1 ten the La- 


titude the Ship is in? IL 16 e 


D. M. 


| The Sun's Baie at London. 20: Ke North 


Proportional Min. for Longitude ſubtract oo 5 


Sun” $ Declination in the Meridian given 20 27 North 


gun: Supreme Marg. Diſt. from Zenith - 16: 45 North 
Sun's Semidiameter - add 00 : 16 


Sun's Central Diſt. from the Zenith ſabt. 17 0 North 


Latitude the Ship is in, is : ALF - 03: 26 North 


I o. ing an Ob ſerve vation in South Latitude 4 | 


** 


«Los es 


Exam le 8. HE 14th Daz of Tuly, 5 1 835 ine 
1 T Ln oy 2 Tab, the 3 being 
upon the Meridian, J find the Complement of his Meridian 
Altitude, by Obſervation, to be 48d. 25m North I des 
mand the Latitude, the 7 p in tho bir gud? $1 


3 1338 Com 


+ rr — — — — 


5 00 Declination of the Sun 
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Comp. of the Sur? 8 Meridian Altitude — 48: 28 North 


Sun's e 1 - add 00 : 16 


Sun's Central Diſtance from the l 48: 44 North 
Sun's Declination for the 9 08 ſubtract 21: 47 North 


Fhe Latitude the Ship is in, is as 57 South 


Example q. The 25th of Coke, Anno 1766, in Longi- 
tude 120 deg. Weſt, and the Complement of the Sun's Ma. 
ridian Altitude, by Obfervation, is 27d. 29m. North; ] 
demand the Latitude the Ship is in? 

D. M,. 
Comp. of the Sun's Meridian Altitude — 27 : 29 North 
Suns Semidiameter - —— add o: 16 


Sun” 8 Central Difiaace from the Zenith— 27 : 45 North 
The Declination of the Sun's Prop. add 12: 19 South 


The Latitude the Ship is in, is — 25 40 : 04 South 


Example. 10. Admit the 24th of December, Anno 1766, [ 
find the Sun upon the South Part of the Meridian, ag by 
Obſervation the Complement of the Sun's Meridian Alti- 
tude I 5d, om. 1 demand the Latitude the Ship is in ? 


e 
Comp 1. of the Sun? 8 Meridian Altitude — 15 : 10 South 


Sans Semidiameter 1 - add O0: 16 


8 


Sun” Central Diſt. FEE theZenith ſubtract 15 : 26 South 
wr ages: : 27 South 


Latitude the Ship i is in, is — o8: 0 South 
Thus much I thought ROSTER to add by way of Expla- 
nation upon the foregoing Rules, in Page 162, which exhi- 
bit and explais a more perfect and accurate Method, both 
in taking .and working an Herne, than hath been 

ſormerly made uſe of. 
Note, 


8009 


3 
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- Note 1. TheSun's Semidiameter here added to the Com- 


ement of its Meridian Altitude, may be placed on the 
Quadrant, ſo that its Addition by the Pen may be omitted 


For this Purpoſe the Quadrants have on the back Edge of 
the little Arch (every 5 Degrees numbered, diftering from 


thoſe on the flat Side) the Semidiameter of the Sun: 80 
that placing the upper Edge of the Shadow Vane, to the 
Degree on the ſaid back Edge of the Arch, the Quadrant 
then ſheweth the true Complement of the Altitude, or the 
Diſtance of the Sun's Center from the Zenith; which pre- 
vents adding 16 Minutes after obſerving. BEN ena 


Note 2. There is another Contrivance now made uſe of, 


which is, by fixing a Convex Glaſs in ſuch Manner in the 


Shade Vane, that the Diameter of the Glaſs may exactly 


range with the upper Edge of the faid Vane, and which 
Glaſs will then, in Time of Obſervation, caſt an illuminated 


Spot on a round black Spot made in the Horizon Vane : This 
is uſeful when the Edge of the Shadow reflected from the 


Shade Vane is not very conſpicuous, the Spot being diſcern- 
able when the latter is not: The Manner is thus: 


Set that Part of the Glaſs Vane, which is right againſt 


the Middle or Center of the Glaſs, to the Degrees on the 


Side of the little Arch, and then cauſe the enlighted Spot 


of the Glaſs to lie on the black Spot os Circle on the Ho- 
rizon Vane; at the ſame Time look for the Horizon thro? 
it, as before directed, in Page 160; ſo you will have (ob- 
ſerving by this Glaſs in the Vane) the true Complement of 
. Sun's Altitude, or the Diſtance of his Center from the 
Zenith. 1 


The Deſcription and Uſe of the NO CT URNAL. 


. THE Nocturnal conſiſts of three Parts; the firſt 


termed the unmoveable Part, is the broadeſt and 


greateſt ; on which is a Handle to hold it by, in Time of 


Obſervation, or uſing it, 


— 


—— «4 „ „ 
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On the Fore-ſide of which, in the outermoſt Circle, are 
the twelve Months, and each Month ſubdivided into its re- 
ſpective Days; ; they are counted towards the Left-hand, 
from the Tip, or nearly ſo, when you hold it ere& by the 
Handle, and marked with their Names, or the firſt Letters 
thereof; as Jan. for January, Feb, for February, Mar. for 
March, &c. Within the Circle of the Months is a Circle 
divided into 24 equal Parts or Hours, each Hour divided 
into Halves and Quarters; uſed to hind the Time of Full 
Sea or High-water. 

On the Backs ſide of this Part, are the 32 Points of the 
Mariner's Compaſs, South uppermoſt, and Eaſt on the Left- 


hand: To each Point is ſet the Delination of the North 


Star, above or under the Pole; which is known by Und. 
for Under, Abo. for Above. 

F ormerly there was made two Sorts of Nocturnals, one 
for the Great Bear, the other for the Little Bear: Thoſe 
made for the Guards of the Great Bear, or Charles's Wan, 
commonly called the two Pointers, have February at the 
Top; but thoſe made for the Guards of the Little Bear, 
have April at the Top: But they are now made for both 
Bears in one Nocturnal, and are known by having either 
two Circles or Months, marked GB and LB; or two ſhort 
Teeth or Indices, proceeding from the ſecond or middle 


Part of it, marked GB and LB; ſignifying Great Bear, or 


Little Bear. 


2. Ihe ſecond 3 00 Part hath two Circles on 


it; the outermoſt is divided into the 29 Days and a half oi 
the Moons Age; the innermoſt is divided into 24 equal 
Parts or Honrs, each Hour ſubdivided into Halves andQuar- 
ters; this Part hath a Tooth, or ſhort Index ' proceeding 
from it, with tte Edge continued in a Right-line from the 
Center, which is to be ſet to the Day of the Month when 
uſed: Some have two Indices, marked G on one, and L 


on the other ; G ſtanding for Great Bear, and L for Little 


Bear; lignitying the Nocturnal is made for both Bears; 


and may be uſed for either, 


3. The 


fr 
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3. The third and moveable Part is called the Index; it 
is Apel on the Fore-ſide of the Inſtrument, having one 
Edge proceeding in a Right- line from the Center, (which 
in Time of Obſervation) muſt be turned to the Guards : 
Through all three Pieces, in the Center of the Inſtrument, 
is a Hole, through which you are to ſee the North Star, 

-when the Index 1 18 turned to the Guards. 


The Uſe the NOCTURNAL. 


BY it may be found the Hour of the Night, the Bearing 
of the Be and the Declination of the North Star 


from the Pole; by which may be found the Latitude, as 
ſhall be ſhewed in Order. 


# 


1. To find the Hour of the Night, 


1. Place the Index of the ſecond, or middle Piece, to 
the Day of the Month; where it is to be kept, till the Ob- 
ſervation is ended ; then taking the Handle in your Hand, 
with the Fore- ſide towards you, and holding it upright, 
(which you may diſcern when you do ſo, bythe Tip on the 
Top of the firſt or great Part of the Nocturnal) look through 
the Hole in the Center for the North Star. | 

2. Turn the Edge of the long Index, which proceedeth 
from the Center to the Guard, ſceing at the ſame Time the 
North Starth rough that Hole; then will the Index ſhew the 
Hour of. the Night on the ſecond, or middle Part, 


% 


; . | n= The 
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2. To find the Bearing of the Guards, either of the Lit- 
ge or Great Bear; that is, upon what Point of the Com- 
paſs they are, and thereby the North Star's Declinatioꝶ 
from the Pole. * V 
1. Having obſerved all the particular Directions as be- 
fore, in finding the Hour of the Night, you muſt ſee the 
North Star through the Hole, and the Guards by the Edge 
ee Re 
2. Then look on the Back-fide of the Nocturnal, what 
Point of the Compaſs ſtandeth againſt the foreſaid Edge of 
the Index, which is the bearing of the Guards; and at the 
ſaid Point of the Compaſs is figured the North Star's Decli- 
nation from the Pole at that“ Time, either above or under. 
Note; As the Nocturnals are made to fit the Old-&tile, the 
Index muſt be adjuſted, in all Problems relating to Time, by 
fixing 1t eleven Day backward from that OQbiei vation. 
Example 1. The 31ſt of December, or the 20th, O. S. at 
dix of the Clock in the Morning, obſerving the Pointers or 
Gnards of the Great Bear by the Edge of the Index: I de- 
mand their Bearing, and Declination of the North Star. 
Right againſt the Edge of that Index you obſerve with, 
and on the Back-fide of the Noclurnal, is S. W. by S. the 
Point of the Compaſs required; and on the ſaid Point of the 
Compaſs is 2d. 33m. und. ſignifying the North Star is then 
2d, 33m. under the Pole, in the Circle marked G. S. 
Example 2. The 7th of March, or 24th of Feb. O. S. I 
obſerve (according to the Directions before given) at Seven 
of the Clock in the Evening, the Fore Guard of the Little 
Bear by the Edge of the long Index: I demandits Bearing, | 
ind Declination-of the North Star 
Seeing the North Star thro' the Hole in the Middle, and 
tie Guard of the Little Bear by the Edge of the long Index, 
(note always that Edge reſpecting the Center of the Inftru- 
ment) and the Index cutting Seven of the Clock; then on 
the Back-ſide of the No&urna!, and againſt the ſaid Edge of 
the Index, is N. E. the Point of its Bearing; and on the 


_— "0 4 . * 
5 - 8 3 
e 


ad Point is figured od. 3 5m. Abo. which ſignifieth the 
North Star is then 35 Minutes above the Pole, in the Cir- 
PT (0: in 8 
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to 31 Hours the 


0 9 3. To find the Moon's Southing by the Nocturnal. 


To do this, look for the Moon's Age in the outermoſt 
Circle, on the middle or ſecond Piece on the Nocturnal: 
and right againſt it in the innermoſt Circle of the ſame Piece 
is the Southing. 


Example. If the Moon be 19 Days old, I demand her 
Southing 1 5 . 


Right againſt 19, in the outermoſt Circle, is almoſt 3 


in the innermoſt Circle; which is half an Hour paſt Three 
of the Clock in the Morning nearly, the Time of the 


Moon's coming to the South. 


4. To find the Time of Full Sea by the Nocturnal. 


1. Set the ſhort Index of the middle Pare bei and at 


12, to the Time of Full Sea, on the New or Full Moon (for 


the Place propoſed) in the innermoſtCircle of the greatPiece, 
2. Keeping that there, bring the long Index to the Moon 
(Southing, or) Age, on the middle Piece. 
3. Then right againſt the long Index, and in the inner: 
moſt Circle on the gaeat Piece, is the Time of Full Sa 
required, 1 $I, . . 


+ Example. The Moon being 19 Days «ld, I demand tit 
Time of Full Sea at Graveſend ? „„ 


1. Bring the Index of the middle Part (which ftands : 
T2} to 1 £ Hour (which is N. N. E. and S. S. W. the Point 


of the Compaſs making Full Sea at Graveſend, on the New 
and Full Moon) in the innermoſt Circle of 24 Hours en 


the great Piece, keeping that faſt there, 7 
2. Turn the long Index to 19 Days (the Moon's Age, of 
Moon's Southing) on the middle Piece. 
3. Then right againſt the long Index, and in the inner 


moſt Circle (on the great Piece) is 5 Hours, the Time of 


Full Sea, or High-Water in the Morning, at Graveſed 


0 


n 
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5. To find the Latitude by the Nocturnal and Fore-ſtaff, 


3. Find the North Star's Declination from the Pole by 
obſerving with the Nocturnal, as directed in Example I, or 
2, of its Uſe, in Page 171. 
2. Then at the dame Time with a Fore-ſtaff, take the 
Altitude of the North Star, 
If the North Star be above the Pole, ſubtract it its De- 
dination from (if 1 add to) its Altitude; The Sum 
or Difference is the xatitude required, North. 


Riambls 3 the Itch of March, or 24th of Feb. O. S. 
at Seven of the Clock in the Evening, obſerving with the 
Nocturnal, you find the Guard of the Little Bear to bear 
N.E. which is od. 35m. above the Pole; and at the ſame 
Time, by the Fore-ſtaft, find the Altitude of the North Star 
d. 10m, I demand the Latitude of the Place? 

| . 

From the Altitude of the North Stac - - 42 18 
Pubtract its Declination above the Pole 50 35 


„ 


Remainder ! is the Latitude required - . 5 — 21 : 35 North 


Example 2. "The 31ſt of Dottie: or 20th, O. S. at Six 
o'Clock in the Morning, obſerving with the Nocturnal. I find 
the Guards or Pointers of the Gr oak Bear S. W. by S. ahh | 
b 2d. 33m. under the Pole; and at the ſame Time, by the 
Fore-ſtaff, find the Altitude of the North Star 4.5d..22m. 
demand the Latitude of the Place of Obſervation? 


Rd 4 * 

"WT the Altitude of the North Sta 45: 

w: Add its Declination from the Folc under => 33 

os Sum i is the Latitude required - = =.- = - - 4 47 55 North 
4 . The Deferi tion and off of Gunter 8 Scale. Ko 

er- HIS an en b its quick and eaſy Diſpatch of 
0 the moſt common and uſctul Proportions, deſerves 
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then with as much Clearneſs and Brevity as poſſible, itz I! 
manifold Uſes, | NEE 


| Feet long, and one Inch and a half broad; on which are 


. 
have their Names at the Right-hand End thereof, under 


Sines, Verſed Sines, Tangents, Meridian (or Meridional 
Parts) and equal Parts. 1 5 


hand towards the Right, with 1, 2, 3, 4, 5, 6, 7, and 9 


Lines (where it can) is ſubdivided into Halves and Quarters: 


following Notes for the Line of Numbers. 


as they ſtand; or be increaſed, or diminiſhed at Pleaſurt 
fo it be in Decuple or Ten-fold Proportion. That is, the 


DE LOG 
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as generally to be known in its Uſes, as by its Name: On th 
that Account we ſhall firſt give a Deſcription thereof, and e. 


1. Gunter's Scale (fo called from Mr. Gunter, its firſt 
Contriver) is uſually made of Box Wood, commonly two 


placed the Lines or Scales of Numbers, Sines, Tangents, Nou 
&c. There are two Sorts, the long or Flat Gunter, and 
the Sliding-Gunter : On both Sorts are the ſame Lines, 
though differently uſed ; the firſt Sort with the Compaſley, 
the latter by Sliding. 

in generally ſet on Gunter's, are eight, and 


one another, thus; Sine Rumb, Tang. Rumb, Number, 


3. The Sine Rumb, and Tang. Rumb, are both Points 
the Mariner's Compaſs ; the firſt is figured from the Leſt 


at which is a Braſs Center-pin; the latter is figured thus, 1, 
2, 3, and 4, at the ſaid Center-pin ; and thence back agan 
towards the Left-hand with 5, 6, and 7; each Point in both 


Theſe two Lines are only uſeful in Navigation. 

4. The next under Tang. Rumb, is the Line of Num- 
bers figured thus ; near the Left-hand End it begins at 1, 
and towards the Right-hand is 2, 3, 4, 5, 6, 7, 8, 9 ; the! 
1 is the Middle, at which is a Braſs Center-pin ; going 
{till on 2, 3, 4, 5, 6, 7, 8, 9, and 10 at the End, where! 
another Center-pin: This Line is of general Uſe, and 
requires the larger Account; wherefore take theſe thre: 


Note 1. All the Figures on this Line may be taken fins) 


firſt 1 may be counted for 1, or 10, or 100, or 1000, &. 


8 * * 


Th 
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then the next 2 is accordingly 2, or 20, or 200, or 2000, 
Ge. Again, the firſt 1 may be reckoned for x Tenth, or 
| Hundredth, or for a Thouſandth Part. &c, then the next 
2 is 2 Tenths, or 2 Hundredths, or 2 Thouſandth Parts,&c. 
So that if the firſt 1 be eſteemed 1, the middle 1 is then 
jo; and 2 to its Right-hand is then 20, 3 is 30, 4 is 
o, and 10 at the End is 100. Again, if the firſt 1 be 
ounted 10, the next 2 is 20, 3 is 30, and ſo on, making 
the middle x now 100; the next 2 is 200, 3 is 300, 4 is 
00, and 10 at the End is now 1 ooo. 


Wc next 2 is 2, and 10 at the End is now 10. Again, 
me firſt 1 be counted for one Hundredth Part, the next 
is 2 Hundredth Parts; the Middle 1 is now 10 Hundredth 
arts, or 3 Tenth Part; and the next 2 is 2 Tenth Parts; 


5 
i 


| Note 2. As the Figures are increaſed, or diminiſhed in 


- bir Value, fo in like Mannen muſt all the intermediate 
le er Subdiviſions be increaſed or decreaſed: That 
iche firſt 1 (at the Left-hand) be counted 1, then 2 
1 dn the Right-hand of it) is 23 and each Subdiviſion be- 
een them now is one Lenth Part, and fo all the Way 


the Middle 1, which now 1s 10; the next 2 is 20. 
low the longer Strokes between 1 and 2 are to be counted 


im- 
tl, 
en 
Ong 
re 15 

and 
re 


„ 19, and 20, at the Figure 2: And all the ſhorter 


from whence the longer Strokes between the Figures 
> Units, thus 21, 22, 22, &c. to 3, which now is 30 


ful viſion) is five Tenth Parts of an Unit. 

aſurts | | N : 3 

„ the 
E 

5 the 


Again, 


. »:£ _ 
* 
"= N - 
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— 4 — 
— e © 


In like Manner, if the firſt 1 be eſteemed for 1 Tenth 
art, the next 2 is Tenths, and the Middle 1 is 1; and 


nd 10 at the End, is now but I whole Number or Integer. 


dm 1, thus 11, 12, where is a Braſs-pin) then 13, 14, 
, (fomething a longer Stroke than the reſt) then 16, 17, 


rokes between theſe longer are now each to be counted 
a Tenth Part; from the Middle 1 to the next 2, now 


| the ſhorter Strokes between them, each now is a Tenth 


po 8 
- ati. 
* 


82 8 PER | 
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It of an Integer: from 3, each ſhort Stroke (or little 
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Again, If 1 at the Left-hand be Ten, the F igures he. 


tween it and the Middle 1 are common Tens, and the 
= Subdiviſions (between each Figure) are Units, and from 
} the Middle x to 10 at the End, each Figure is ſo many f 
1 Hundreds; and between theſe Figures, each longer Divi- x 
1x fion is Ten and from the middle 1 to 2, each leſs Diy;. 5 
1 ſion is an Unit; from 2 to 3, each leſs Stroke is two Units; 
x from the Figure 3 to the End, each ſhorter Stroke is fivg 
bi Vnits. a CT ES „„ ; 
\ Some Scales are otherwiſe ſubdivided, which the Reader 55 
| will attend unto, and thence very eaſily aſcertain the value 
1 of each Subdiviſions, if what is aforementioned be duly 1 5 
1 underſtood. £ | : 50 
itt Note 3. On the Line of Numbers may be counted a Num— 0 a 
1 ber of any Denomination; whether Meaſure, as Inches, * 
1 Feet, Yards, Miles, Leagues, &c. or Weight, as Hundreds, * 
1 Pounds, Ounces, Sc. or Money, as Pounds, Shillings, ” 
8 Pence, &c, or Time, as Years, Months, Days, Hours, Es. 8 
provided always the Integer be divided, or ſuppoſed to be 
| divided decimally, or into Tens. DEAE y 
ot F. Next under Numbers is the Line of Sines, beginning * 
RH at the Left-hand, and figured thus, 1, 2, 3, Cc. to 10; 0 
| then 20, 30, 40, &c. to go, ending at the Right-hand, * 
1 where is a Braſs Center-pin : Theſe Figures never change * 
1% their Value or Denomination, being here (and in all other the 
„ Lines under it) called Degrees. . 8 
4 From the Beginning of this Line to 10 Degrees, eacl . 
5 Degree is commonly divided into 12 Parts, by longer a 
4 ſhorter Strokes, making each 5 Minutes; from 10 Degree 13: 
| to 20, each ſmaller Stroke has 10 Minutes; from 20 en A 
33 30 Degrees, each is fifteen Minutes; from thence to 60 D 0 
. grees, ſome are twenty, but the moſt are thirty Minutes Jo 
; and from 60 to 80 Degrees, cach Diviſion is 1 8 bo | ia 
J and go are ſo near together, that they admit but of o/] qg: 
4 Stroke between, which is for 85 Degrees. I de ; 
1 6. Next to the Line of Sines, is the Line of [7/6 5 


1 Sines, beginning at the Right-hand againſt go, (in th 
11 Sines) and from thence figured towards the Leſt-hand 


3 
us 
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thus, 10, 20, 30, 40, Cc. ending at (the Left-hand 
End) about 169 Degrees; the Subdiviftons are thus, from 
10 to 30, each is 2 Degrees; from thence to go, it's 
anole Degrees from thence to 120, it's half Degrees; 
and from thence to the End, it's divided each into 15 
Minutes. 1 5 8 5 


J. Under Verſed Sines is the Line of Tangente, be- 
inning at the Left-hand, as the Sines do; from thence 
f eee to the Right-hand, thus, 1, 2, 3, Sc. to 103 
and fo on, 20, 30, 40, and 45 at the Right-hand, where 
sa little Braſs Center- pin, juſt under 7 even with go in 
the Sines; from thence back again it is figured 50, 60, 70, 
o, Oc. to 89: ending at the Leit-hand End, where it 
„began at 1 Degree: The Subdiviſions of this Line are the 
„ame as thoſe of the Sines. N 


0 8. Next to the Line of Tangents, and under it, is the Line 
of Meridional e at the Right-hand, and is 
numbered thus, 10, 20, 30, &c. to the ee where 
it ends at 87 Degrees. This Line, with the Line of 
qual Parts under it, are uſed together, only in Merca- 


12 Sailing; the uppermoſt Line contains the Degrees of 
che Meridian or Latitude in a Mercator's Chart, and 
del 


the lower is the Equator, and contains the Degrees of 
ongitude. „ 8 


9. Theſe eight Lines thus ſubſcribed, are ſet on the 
ding Gunter, but not in the ſame Order, being ſome 
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„Au one Side, and ſome on the other: Alſo the Line of 
N Numbers, Sines, and Tangents, are ſet double, that 
4 Is, one on each Side, as the middle Piece ſlides; which 
' * Wniddle. Pieee is fo contrived, as to flip to and fro eaſily ; 


o ſlide out, and to be put in, any Side uppermoſt, in 
order to range theſe Lines together; or againſt one ano- 


7 her, moſt proper for ſolving the Queſtions wrought by 
Sling Gunter. Of which this ſhort Deſcription may 


1 A 1 5 | 
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1. The Uſe 0 Gunter's Scale, both ingle and FM ; 
4 4 Arithmetic. 7 1 bf 


IN order to a ri ght Underſtanding of the Uk of this 
Scale, it's nee to Number well on it; that is, to 
find readily a Place repreſenting any given Number, Point 


= SOR a" 


or Degree, Sc. but chiefly on the Line of N umbers; — f 
is as follows. | | * oF 
PR 0 B LEM IL T; find a whole Nunber « on the Lin 
of Numbers. | | 
| Rule I. _ 0 K the firſt Figure of the given Numbe \ 
among the figured Div] iſions. 1 
2. For the ſecond Figure, count ſo many Tenths (a © 
longer Strokes) from the figured Diviſion, towards the P. 
Right- hand, as are Units in the ſaid ſecond Figure. 
Then for the third Figure, count from the laſt” Tenti £ 
{ repreſenting the ſecond Figure) ſo many leſſer Strokes (0 (0 
Centeſms) as that Figure hath Units. 
4. In like manner, for the fourth Figure, count from 
the laſt Centeſm fo many Thouſands Jo leffer Strokes) e 
are Units in it: and fo on, for more Figures, though be th: 
Fi igufes, or Thouſands, are as many as can well be diſcerne teſ 
on a two Foot Gunter. 5 


8.” Fhis done, the laſt Place is the Point where the pre 
pounded Number is repreſented, | 


Banu 1. To find the Point in the Line of Nunk 
. 5 that doth repreſent . 


5 According to the Rule above, I take thi Diviſion S 
the Figure 1 (in the middle of the Line of Number > © 
for het firſt Figure of 12, the propaunded Number; the 
for 2, the ſecond Figure, I count 2 Tenths for long 
Strokes to the Right-hand )from the faid Stroke at 12; 1 
this laſt is the Point repreſenting 12,where moſt common 
18-2 mall Brafs Center-pin, being oft in Uſe, 

| — D Exantl 


A 


»& \* 


Diviſion in the 1. igure 1 for it; and ſor the ſecond Figure 
27 [ count 2 I TROW onwards ; : and that i is the Point repre- 


f ſentinig) 22. / i & 5 LEY S117 * E 2 


3 1. 1 


e. 1 dete torknow the. Pöint om“ the Line of 


Numbers, that repreſents 144 


The are Figuie vel ond, I take che Diviſion at the 
Middle 1 for it; the ſecond Figure being 4, I count 4 


Centeſms farther: fot the third and laſt Figure; * laſt 
Place is the Point repreſenting 144 : 

Let it "ag ed to fad on the Line of 
Numbers, ther P dine reprefenting ns 


* * 


E rample , 


| cond Figure 7, count as before, onward, 7 Tenths, and 


| teſms from the laſt, and it repreſents 1720: laſtly, for the 
fourth Figure 8, eſtimate 8 thouſand Parts from the laſt: 
This Point laſt found repreſents 17 8 


P R O B. II. To find a Eracpion, or braten wens. en 
| the Line 4 Numbers. 


THE 025 to W fink eh this Tus mull on 
| be Decimals ; as theſe, 1 1 9 4001 27 +02, 002, 
c. that is, 15 T0735 18 155 T3595 1886 Of. either of 


Inches Feet, ;Yard 3 Miles, or the like; alſo, i n Wei ht 
r Time, or any ther Den eaten Wirz ad liet * + 4s 


and being ſo reduced, they are exp 


neck no Sample, | 


Ex ie 2 "i the Point eating 22, on the | 
IIe of Numbers, WasTequited'to be found DT9 


The firſt Fig ure in the Number 22 being 2, I take the 


Tenths onwärds, and that is 140; from thence” count 4 


For the firſt Fi igure . take the middle I; for the fe. : 


thatis 1700: Then for 2, the third Figure count 2 Cen- 


So that all ottier Fractions muſt be reduced into Deci- 85 
mals, before they can be found on the Line of Numbers; 


reſſed and. found upon 
this Line as whole Numbers 1 the Le in Fell I. and h 


PROB, 
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P R 0 5. III. 75 been, Multiplication by the Kin of 


1 3. 


* 
* 
* 


| A* ris to the Mubgplier oi is the Mulplicand to < 
| Þ roduct. | 
Now to work this, or any Proportion on the Gunter, 
; this i is a general Rule. | 
? 1. Extend the Compaſſes from the firſt Term to the fe- 
5 Term. 


2. That Extent laid che ſame way from the thicd Term, 
: will reach-to the fourth Term, or hing W 


By the Sliding Gunter, mus; 5 


. Set the firſt Term counted on the Qiding: wr. mile 

Piece, right againſt the ſecond Term counted on the fixed 
Piece. 

ij 2. Then ſeek the third Ter erm, (always on the ſame 

—_ piece, the firſt Term was counted) and againſt it on the 

78 other Part i is the fourth Term, or "Thing required. 


Example 1. What is the Product of 8 multiplied by 4! 


© The Analogy or Proportion i is this: As ris to 43 ſo i 
to the Product. 
O it's thus: As 1 is to 8; 3, fo, is 4 to the Produ. 


? . By the Gunter with Compaſſes, thus; ; 


"Extend the Comp aſſes from 1 to 4: that Extent Jaid 
from 8 (the ſame' way) reacheth to 32, the Produẽt of 8 
multiplied by 4. 
Orc the Be from 1 to 8, being! js from. fo, rachel 
140. 32, the > Product. 35 before: 15 1 5 


** * * * 5 2 
\ +. 4 1 i * _— * 
= 


349 * * . 4 Op Fat 
4 i f ' fa w#_o« J 3 


9 


* 


The Marins Compaſs Reftified. - 


2. By he ole Oe, mus 3 
Set 1 at 1 che beginning of thi middle. or Qiding Piece, 
4 on the firſt, is 32 on the ſecond, the Product required. 


Or (ſet as before) 1 againſt 8; then againſt 4 on the 
firtt, is 32 on the ſecond, the Product, as before. 


Example - | Whati is the Product of 16, multiplied by 5 ; 
The Proportion to work 1 it by, is this : As I is to 5 3 ſ0 


5 fx to the Product. 


8 By G with Compaſſes, it's Si 3 


The Extent from 1 to 5 being laid from 16, reacheth 


| to 80, the Product required, 
op By the Sliding . thus; 5 
det x on the middle Piece, againſt 5 on the out⸗ ſide Pjecez 


duct as before. 


The Rule or Proportion is thus; 


1 


Quotient, 5 


what i is the Quotient ? 3 


© Quotient required, 


1. By Gunter with PRC gy mus 'Y 


wacheth to 16, the a required. N 


2. By 


— NOI on 1 Re 


| right agaiſt 4 on the fixed or outſide Piece; then. againſt 


| then againſt 16 on the firſt, Is 5 Bo on the ſecond, the a- 


PROB. IV. To perform WOE by the Line of 3 


— 
8 
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5 — ——ů— , 


A the Diviſor is to | * ſo 18 the Dividend to the 
Example. I, If the Dividend be n and the Diviſor 43 


71 To do this, the Proportion i is; ; As 4 is to 1, [F is 6g 10 


The Extent from 4 to 1, laid (the fame way) from 64 


40 


d — * 


unn e Marimr's Cunpalt Refiifed, 


2. By the Sliding Gunter, thus 3 


| Set 4 on the . Piecę, againſt 1 on the middle 
Piece; then againſt 64 on the firſt, is 55 on the gs 
ra is the þ epa a 2 7: 184 | 
Aer 21 How often is T44 contained in 1100 45 
Ta do this, the Proportion is thus : As 144; is to 1; ſo 
is 1728, to the Aniwer. 


TP © 1. By Gunter hn Compaſſes its; 9 


The Extent from 144 to 1, reacheth from 1728 to 12, 
the Quotient and Anſwer required. 


1 3 Sliding Gynter, thus ; 4 


Set ra on the outſide Piece, —_ x on the middle 
Piece: then againſt 1728. on the fir 3 18 on the ſecond, 
which is the e F 


PRG 8. V Ls, 4 Vilgar Nite, to a Decimal 
Lada bem 1. Lit F Na mbers. 5 


To 1 this, the Proportion. is 1 "WY 


A*\ the Denominator of the given F raction, is to it 
+2 Numerator; ſo is I to the Decimal Fraction required. 


Prample bt Suppoſe it be required te reduce 1. 2 N 
5 Fraction into 2 Decimal Fraction | 


Note, A Decimal PeaAign hath for its Denominator an 

$a Vait, with as many Cyphers as its Numerator hath Places, 
| ou the Proportion to find the Numerator is ys bs 4.3 

toe 33 fo is 1 to the Numerator of-t che. 5 Decimal Fraction 
required. 8 


„een ee Wel 
The Extent from 4 to 3 iezcheth (the ſame Way) from 
| I 50 0 +752 r 188 3 n Fraction Los neg a 


A rw oo 


> ws 2 


rom 
By 


Piece ; then againſt 1 on the 
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2. By the Sliding Gunter, thus; 


Set 4 on the outſide TN, againſt 3 on the middle 


is .75, or 42; on the 
ſecond, the he Decimal F ractian 178 to be found: S0 that 


p R O B. VI. of . Proper tion, or Geonictrie 

Progreſſion; which is unto two given Numbers, to find 
a 3d, 4th, Sth, &c. Number in? a continual, or continued 
Proportion, by the Line of Numbers. 


The Analogy by which it 1s efefted, is this ; 


A® the firſt Number given is to the ſecond ; fo is the ſe- 
cond to the third; and fo is that third, to a fourth; | 
and ſo is that fourth to a fifth, &c. | 


SY 


Let the two Numbers given be 2 and 4, 


unto Which h it $ required to find 2 third, fourth, Te. Pro- 


portional. 
For the Performance VINE; the Rule i is thus : 5 


As 2 is to 4, fois 4 to a third; and ſo is that third to a 
fourth, Oe. . 


3s By Gunter with Compaſſes, thus; 


The Extent from 2 to 4 reaches from 4 to 8, the third z 
and from 8 to 16, the fourth; and from 10 to 32, the 
fifth Proportional Number; ; and ſo on, to as many as you 
pleaſe : 30 that 2, 4, 8, 16, 32, Cc. are Numbers in 


continued Geometric Proportion, as was required. 


2. By the Sliding Gunter, thus; 3 


Set 2 on the middle Piece, to 4 on the outſide Piece; 
then againſt 4 on the firſt, is 8 on the ſecond, for the 
third Proportional; and againſt 8 on the firſt is 16 on the 


ſecond, the fourth Proportional; and in like Manner againſt 
16 is 32, the fifth Proportional, as Was e And lo 


on tor een. 


184 A The Mariner 5 Compaſe Refiified.. 


P R O B. VII. Of the Rule of Three Direct, or three 


Numbers being given, to find a fourth in a direct 9 
2 by the Line. of Numbers. 


The * where y this is performed, rs thus ; 


Ab the firſt Number is to the ſecond ; 01 is the third to 
the fourth Number required. 


- Example 1. If the Diameter of a Circle be Inches, 
and the ee thereof 22, what is the dune 
rence of a Circle, whoſe Diameter is 14 Inches? 

To perform this, the Analogy is thus; as 7 | is to 22? ſo 
is 14 to the Circumference required. 


1. By Gunter with Compaſſes, thus; 
The Extent from 7 to 22, (laid the fame Way) from 


14, will reach to 44, the Circumference of the Circle, 


whoſe Dune IS 143 which was required, 


4,6 By the Sliding Gunter, thus; 
Set 7 on the middle Piece, againſt 22 on the outſide 
Fiege; then againſt 14 on the firſt, is 44 on the ſecond, 
which 1s the Circumference, as above, 


\ Example 2. If the "+ FS ABN X a Circle is 3.14 
vs 3 152, and its Diameter 1; what will the Diameter of 
another Circle be, whoſe Circumference is 44 ? 


The Proportion is; As 3 103 is to 1; ſo is 44 to the 


Diameter required. 


1. By Gunter with Compaties, thus; 


The Extent from 3 138 to 1, reacheth from 44 to 14, 


the Diameter mquired.. 


| © 2. By the Sliding Gunter, thus; = 

Set 3.54 on the outſide Piece, right againſt 1 on the 

middle Piece: then 2 Bae 44 on the firſt, is 14 on the 
lecond, Wich n the lameter if required, as before, 

| 9% - + «+ 1 Nele, 


ye Mariners Compaſs Rettifed. IR 
Note, In the Rule of Three Direct, if the third Number 
be greater than the firſt, then will the fourth Number be 


greater than the ſecond: But if the third Number be leſs 
than the firſt, then the fourth will be leſs than the ſecond.” 


Example 3. If 30 Acres of Land be worth 25 Pounds a 
Year ; how much a Year will 54 Acres be worth. - 
Todo this, or any Queſtion in the Rule of Three, always 
in the Proportion let the firſt and third Numbers or Terms 


be of one Kind or Denomination ;z and then thus it is: As 
30 Acres is to 25 Pounds; ſo is 54 Acres to 45 Pounds. 


17 By the Gunter with Compaſſes, thus: 


— 


I 


The Extent from 30 to 25, reacheth from 54 to 45 the 
| yearly Rent required, OT EO ET 


_— N - 


2. By the Sliding Gunter, it's thus: 


Set 30 againſt 25, then againſt. 54. on the firſt, is 45 on 
the ſecond, -as Defoe. e ; 
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By this Time, the Reader 1s, we preſume, ſo well ac- 
quainted in the Way of Working. a Proportion on the Line 
of Numbers, with Compaſſes or without, that it's a needleſs _ 
Thing to expreſs it in Words, being always the ſame : We 
ſhall therefore for the future ſet down the Proportion, leav- 
ing the manner of its Operation to Practice, except. in 
Caſes where the Working differs from what went before. 


PR O B. VIII. Of the Rule of Proportion Inverſe, or 
Three Numbers given, to find a fourth in an Inverſe Pro- 
portion, or in the backward Rule of Three, by the Line of 


Numbers. 


IN this Rule you muſt note, if the third Number. be 
greater than the firſt, then will the fourth be leſs than 


: th 11 OF 


- 


rr 


| _ The Mariner Compaſs Reftified. 
2. If the third be leſs than the firſt, the fourth is to be 
than the ſecond. 
3. And to reſolve Queſtions in he hackwerd Rule of 
Three, the Proportion is thus; 


As the third N umber i is to the ſecond 10 i is the firſt to 
r 


Example. If 72 Pioneer make a "Trench in 48 Hours, 
7 in how long Time will 54 None make it? 


By e Dire ichs bens this 1s the Proportien : As 

54 Men is to 43 Hours; ſo is 72 Men to 64 Hours, the th 
Anſwer to the Queition : From whence you may conclude 
that 54 Men will 1 as much in 64 Hours, as 72 Men = 


1 7 R 0 B. IX. of Duplicate Proportion, or three Num- 1 
bers given, to find a ks in a . ä . 
the Line * umbert. 5 4 Fa 


TH T 8 Wüie is chiefly ſed © in Proportion of Lines to 
Superficies, &c. wherein the firſt and ſecond Ferms 


are to be ef one Kind or Denomination. 13 


| Example 1985 Ir the Diameter of 2 Cirele be x, and its p 
Area or Content d, 78 539 3 * W, s the Content of a Circle WF 3 


: whoſe Diameter is %% 
To perfarm this, 95 5 art and ſecond Terms (by the 


Note above) are to be Lines; that is, the Diameters @ : 
iven, and then the Proportion i is thus: As 1 is to 14; ſo 

Js 9.785 to a Jounths Ang 0 is that fourth | to the Content [2 

required. 


A 3 K 1 4 * ITS, . N on 
| | "3 © 


1. By Gunter with Compare, it's — 0 


Tbe Extent from 1 to 14. eachcth from 0.78 5 to 11 
and the ſame Fxtent laid the lame Way from 11, reached 
to 1 54 the Content required. - 
2. 5, 


1 WS. VP 


| is thus; As Area 0.585; is to Area 154; ſo is the Square of 
| the Diameter 15 to the Square of the Diameter 1 


| 6n the ſecond; then find the middle between 1 ang 196, 
| which i Is at 14, the Diameter AS before. OR 


| wech It "a J, is at 125 the Diameter required. 


The Mariner's Compaſs Rethified: 
2. By the Sliding Gunter, it 's.thus; 


Bring 1 on the middle Piece, richt a againſt. 14 on the 
outſide Piece; then againſt 0.785 on the firſt, is 11 on the 
ſecond; and againſt 11 on the firſt, 1s 1 54 on the ny 
Ce e wpomncb ane fre i 1 1A 


% * | c 


qc” FA. 


Eremth . If the r 45 a Cirele Foe 77 Ade 
Area 38.5; what is the Area of a Circle, whoſe Diameter 
is 12'? Anſwer 113. For, 

As. 7 is to 12, fo is 35e 663 and Gi is 5 66 0 113 
the Area required, 


Firample 3. If the Diamerer of a Circle be 1, and its 
Area 0178539: what is the Diameter of a Circle whoſe 
Area is 154? Anſwer, 14 is its Diameter. 

In this, the Proportion is of Superficies to Lines, which 


1. By Gunter with Compaſſes, its thus; 


The Extent from 0.785, to 154, reacheth from 1 to x96, | 
the Square of the Diameter required. | 

Then divide the Space between 1 (always the middle I, 
if the Number, of Places be odd; but if even, the firſt 1) 
and 196 into two equal Parts ; the Foot of the Compaſſes 
in the middle reſteth at 145 the Diameder, of the Cutle, 
ue Area is „„ 12 9081 


hs By the Sliding Gunter, it's thus 3 : 125 
det 0.785 againſt 154, and againſt 1 on the firſt, is 196, ; 


« 


The D of a Cirde bein 1, Wend 


mes 0.7 5 5 what is 1 4 er of a Circle w ofe Area 1 is 
Anſwer, 12 is the Diameter required. ; 
For as 0.785 is to 113, ſo is 1 to 144; the middle be- 


PRO B. 


9 .The Mariner s Compaſs oy m_ 


1 
P R 0 B. N. of Trip e 3 97 5 Numbers of 
" -piveny\ to find a ' fur in a * pes 1 un; b the ] 
k New bers. 5 0 GC 17717 / K A. 
31. 251403 $64) 4 HE. 
Ta 18 Problem concerneth the Progention of bas to W po 
Solids, and the contrary ; in which, always make the 
n and Seon Term to be of one Denomination. A, 


 Exanple 7. If an Tron Bullet weigh o Potinda, and its 
Diameter is 4 Inches, what is the Weight o of another Iron 
Bullet whoſe Diameter is 6 Inches, 

:To perforta. this, the firſt and ſecond Tera are to be 
Lines, that 1s, the Bren Diameters; and then the Propor- 
tion is has: :: -: 

As 4 is to 65 ſo. is 9 to 13-53 and ſo is 13.5 to 20.2; 
and ſo 18 20. to 30. 33 that is 30 Pounds and 3 Teatha of 
2, Found, which 1 is the Weight required. 11 1 rag 


That is, I. By Gunter with Compaſſes, thus; ; 


The Extent from 4 to 6 being laid three Times from 05 
will 8 755 to 30 Pounds 3 Tenths, the Weight required, 


And, 2. By the Sliding Gunter, it's thus; 


"thi en 6, and 2gair ſt g on the firſt is 13. ” on the 
3 z then againſt 13.5 on the firſt, is 20.2 on the ſe- 
cond ; and againſt 20.2 on the firſt, is 30.3 on the ſecond; 
that 3 is 30 b 3 Tenths, as before. 8 


Kegel "Up an ] Tron Bullet I Inch P weigh 
ounds. 617% arts; what is the Weight of another, 
whoſe Diameter is 4 Inches, it _ of the fame Metal? 


ier kene „% pon onh «A Acne? 


ISS 


As 1 is te 43 ; foi is 0.1406, to o. 5623 3 204 foi is ©. 562 0 
2˙25 and fo 18 2. 255 to 9 "ny pe Weg, 11 ::d. 
1 | | 15  ExanjleſÞ - 


«il (3 70 * 


— . — —— * ˙——— 
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-" Bang 3. It a Gun 6 Inches Bore require 11 Pound 
of Powder, tow much will, ſerve a Gun 4 Inches Bore ? 
Anſwer, Pounds 3.25 Parts. 
onAs 6 is to 43 ſo is 11 to 7.3; and fois 3. 3, to 4.88; 

RY ſo is 4.88 to 3. 25; which is Pounds 3-25 Parts of 
Pound, or Pounds 3 f of Powder. + 


Q * or 


*. 


Example 4. If an Iron Bullet x Inch 8 3 
Pounds 0.1406 Parts ; what Diameter ſhall that be, which 
weigheth 9 Pounds of the ſame Metal? Anſwer, 4 Inches. 
For it's thus; As 0.1406, is to q; ſo is 1 to 64, the Cube 
of the Diameter required; then divide the Space between 1 
and 64 into 5 equal Parts, and the Foot of the Compaſſes 

in the firſt 4 
| lron. Shot weighing 9 Pounds. 


II. The Yoo the Line of Numbers commonly called Gunter $ 
| | Line, in en en as Board, Glaſs, Land, 
S I | Ke. , EG 8 


p R 0 B. 1. D Length and Breadth of any Square, or 
| Long-Square Pa 2 un, to Jo the ove er Content 
there. 


— 


T HE Proportion ĩs this ; as 1 is to the Breadth, bi is 
the Length to the Content. 


Example 1 plane Superficies, as a 5 or r Plank 
| given to be en the Breadth thereof is 1 5 Inches, and 


915 Inches. 
zh For, As Ts is to 155 ſo is 61,0 915 Inches, the Content 
1 required. 


to Content is Feet; if Faches, then Perches, Ge 3 HOP 
* it 1. 1 GG. 1 8 1 8 * | 3 - Bxampll 
1 4 | | 2132, aa 


art from 1 reaching to 4, the Diameter6f the 


its Length 61 Inches; what is the Content of 1 it! ? | Anfwers 


3 Nete, Such as the Breadth 5 1 are, 3 is 1 
Lontent; ſo that if the Breadth and Length be Feet, the 


1 
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Example 2. A Piece of Wainſcot in Form of a Lo 

Square, wh hoſe 455 18 Feet 1 5.5, Parts, and Bread l 

Feet 2.25 Parts; 22 is the Content ? Anſwer, Feet 
34-87 Parts. For as 1, is to 2.253 ſo is I5.5, to 34, $7; 

| thats, Feet 34 and 87 Parts is the Content. + 


P ROB. II. De 1 and Leng th 4 a Super fit 7 


iuen in one Rind eaſure, te "= Content ther 
| 25 another King o- 25 ure. 11 fd 7 5 


T O do this, the Proportion } is FO As the n 
contained in the Area of Unity in the required kind 
of Meaſure, is to the Breadth 3 ſo is the ee to the 
Content deſired. 19 7 f nd in 


Example 3. A Plank or 851 I 5 Inches broad, br 
Inches long, I demand the Content of jt in Feet? Anf, 
on 6. 355 arts of a Foot. For you muft note, in a Foot 
| Superficial, or à Square Foot, is 144 Square Inches; and 
therefore the Proportion is thus: As 144, is to 15 Inches; 
ſo is 61 Inches, to Feet 6.35 Parts ofa Foot, the Content, 
Example 4. A Piece of Land in Form of a Long Square, 
whoſe Breath being 30 Perches, Length 183 Perches; 
what! is the Content in Acres? 4nſwer, Acres 34. 31 Part, 


Note, 160 Perches is an Are, and n Proportion 1 
thas:: 

As 160 Perches, i is to 20 8 ; ſo! is 18 3 perches, to 
| Acres 34 31 Parts of an N the en of the Piece a Li 


Tye | : | q 4 


3 b. A Piece of Painting, i in 1 of a Lon 8. 
Square, whoſe Breadth in Feat is 3.5, and Length 21 Fed * 
how many Square Yards is the ontent a nn Yard 
8. ITS Ts. 


— 


ws 


a 4 a w#.* 


2 to 3. =P fol is 21 Fe = to Yards 8 16 Part 
| = a, ard, the Content, PRO. 
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PRO B. II. The Breadth of a Supeficies given in one 
| Kind of Meaſure, and the Length of anather ; to_find the | 


Content in the greater Meaſure. 


18 do this, the Proportion is thus; As fo many of the 
- lefler Kind of the given Meaſure, as is equal to the 
Length of one of the required Meaſure, is to the given leſſer 
Meaſure; ſo is the given greater Meaſure, to the Content, 
in the Meaſure required. | 1 1 


Example 6. Admit a Board of 10 Inches broad, and 
20 Feet long, I demand the Content in Feet ? Auſiuer, Feet 
16.6 Tenths of a Foot, 3 

For the Proportion is thus; As 12, is to 10 Inches; ſo 
is 20 Feet, to Feet 16.6 Tenths. . 8 


; Example 7. If a Board or Plank be 15 Inches broad, and 
27 Feet long, what is the Content of it in Feet? Anſtver, 
beet 33-75 Parts of a Foot, or 33 4 Feet. For, As 12, 
WW is to 15 Inches; ſo is 27 Feet, to 33.75 Parts. ; 

Example 8. A Board 7 + Inches Broad, and 29 © Feet 
"WH long, what's the Content in Feet? Ar/iver, Feet 18.28, 
For it's, As 12 is to 7 fg; ſo is 29 35, to Feet 18.28 
| Parts. 5 3 


Example 9. A Piece of Land (in Form of a Long Square) 
whoſe Breadth is 30 Perches, and Length in Chains 1 Gag 
Links (meaſured by a Chain of 4 Perches in roo Links) 
IJ demand the Content thereof in Acres? Anfiver, Acres. 
11.44. For it's, As 40, is to 30 Perches ; ſo is Chains 1 5.25, 


to Acres 11. 44 Parts of an Acre. 


PRO B. IV. The Breadth of a Superficies given, to fd 
how much in Length will make a Foot, a Yard, a Perth, or 
an Acre, &c. | 1 by 


O do this, take this General Rule: As the Breadth is 
to a Foot, a Yard,. Cc. ſo is a Foot, a Yard, Sd. to 
that Length which will make a Foot, a Yard, Oc. 

„ | | | Loxample 
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Example 2. A Piece of Wainſcot, in Form of a Long 

Square, whoſe ength is Feet rk Pats and Bread 
ect 2.2 5 Parts; what is the Loma | Ane wer, Feet 


34+ Parts. For as 1, is to 2.25 15. to 8 
l. Teer 34 and 87 Parts is the SCS. * 


15 Þ R O B. II. The Briadih and Ents of a Juper fei 
iuen in ane King % 44 
in another King of- eafare-.. 


To do this, the 8 1s thus : ' 1 0 ihe ak 
contained in the Area of Unity in the required kind 
of Meaſure, is to the Breadth ; ſo is the Length, to the 


Content defired. EF O12 148) b 1075 TY 
Example 3. A Plank or Board 1 5 Inches broad, Gr 
13 lan ig, Idemand the Coutent of it in Feet? Anſwer, 
65 6. IS Parts of a Foot. For you muff note, in a Foo 

| Superficial, or 4 Square Foot, is 144 Square Inches; and 
therefore the Proportion is thus: As 144, is to 15 Inches; 
ſo is 61 Inches, to Feet 6.35 Parts of a Foot, the Content, 
Example 4. A Piece of Land in Form of a 1 Leng Square, 
whoſe Breadth being 30 Perches, Length 183 Perches 
What is the Content in Acres? Anſwer, Acres 34. 31 Parts 


Vote, 160 Perches is an Acre, and thi Proportion i 
* 

As 160 Perches, i is to 30 Paickes'; ſo is 18 3 Perches, to 
Acres 34. 3¹ Parts of an aer; the Content 0 of the Piece at 
| Land. 
x Example b. A Ds of . in e of a 1 


Square, whoſe Breadth in Feet is > 5, and Length 21 Feet 
how many Square Yards is the ontent ? 4 ue, Yard 


8.16 Parts of a 3 
| Nate 9 Ten is a Square Yards and the Proportion 


3 8 
to 3. Wee 10 1 is 21 Feet, to Yards 8.16 Part 
: of x 7 the Content, PRO 


4 


Y 


2 te fine” whe Content "OY | 


as 

2 
L 
* 
ir 
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R O B. III. The Breadth of a Superficies given in one 
| Kind of Meaſure, and the Length of another; to_ find the 


© Content in the greater Meaſure. 


O do this, the Proportion is thus; As ſo many of the 
1 leſſer Kind of the given Meaſure, as is equal to the 
Length of one of the required Meaſure, is to the given leſſer 
Meafure ; fo is the given greater Meaſure, to the Content, 
in the Meaſure required, e 


Example 6. Admit a Board of 10 Inches broad, and 
20 Feet long, 1 demand the Content in Feet? Anſiuer, Feet 
16.6 Tenths of a Foot, N | 

For the Proportion is thus; As 12, is to 10 Inches; ſo 
is 260 Pert, to Feet 16.6 Penk fin 7 


Example 7. If a Board or Plank be 15 Inches broad, and 
27 Feet long, what is the Content of it in Feet? Anſtoer, 
Feet 33-75 Parts of a Foot, or 33 + Feet. For, As 12, 


| is to 15 Inches; ſo is 27 Feet, to 33.75 Parts. 


Example 8. A Board 7 Inches Broad, and 29 Feet 
| long, What's the Content in Feet? Afr/aver, Feet 18.28. 
For it's, As 12 is to 7 18s; ſo is 29 183, to Feet 18.28 
© ©: SR NE Er ple I RAM 


Example 9. APiece of Land (in Form of a Long Square) 


whoſe Breadth 1s 30 Perches, and Length in Chains 1 6.21 
| Links (meaſured by a Chain of 4 Perches in 1do Links). 
demand the Content thereof in Acres? Anfiver, Acres. 


11.44. For it's, As 40, is to 30 Perches ; ſo is Chains 18.2 
to EEO $6.46 Parts of an Acre. 2 SEAT 1 : * 
PRO B. IV. The Breadth of a Superficies given, * find 
| bow much in Length will mate a Foot, a Yard, a pn 
P eee 

O do this, take this General Rule: As the Breadth is 
to a Foot, a Yard,. Sc. fo is a Foot, a Yard, G. to 
that Length which will make a Foot, a Vard, Sc. 5 

. 8 | | Lxample 
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"Example 1 10. If a Board de 71 Inches Broad, how much 
in Length will make a Foot ſquare ? Anſwer, Inches 19.2 
Tenths of an Inch. 


For the Proportion i is thus : FR 5, is to 12; ſo.is 12, to 
Inches 19.2 Tenths i in LED, which will make a Foot. 


Example 11. 4 Plank 30 Inches Broad, how much in 
1222 will make a Foot ! Anſwer, Inches. 4.8 Tenths of 
; an Inch. 

For, as 30 Inches is to 123 ſo is 12 to Inches 4.8 Tenth 
in Length to make a Foot. 


Example 1a. Pape of . Glaſs being in Breadth Feet 


2.5 Tenths, how much in Length will make a Foot ? 


Anſwer, 4 Tenths of a Foot. For it's thus; 
As 2.5; is to 1 Foot; ſo is 1 Foot to 0.4 Tenths of 2 
: K oot in Length to make a Foot. 


Example 13. A Piece of Matting bale 3 27 5 broad 
how much in Length will make a Yard ſquare | ? dnfwr, 
48 Inches, or 4 Feet. For it's thus: 

As 27 Inches, is to 36 Inches; ſo is 36 Inches, to 48 
: Inches : But if the Breadth be given in F ect, that is, if for 
27 Inches, it be 21 Feet or 2.25 Feet, then it's thus; 

As 2.25, is to 3 Feet; ſo is 1 Feet to 4 Feet | in n Length, 

to make a Yard ſ quare. 


P RO B. 1 N he Diameter of a Circle given, fo 2 the 


Ci rcumference. 


Tur Analogy or Proportion is thus: As I is to 3. 1425 
ſo is the Diameter to its Circumference. 
Example 14. If the Diameter of a Circle be 15 Inches, 
what is the Cancymſerence of it? Anſwer, Inches 47.13 
Parts of an Inch. | 

For, as 1 is to 3.142 3 ſo is 15 Inches to Inches 47 13 


p RO 


Parts, the Circumſerence required, 


| fic 


=s 


— — 2 + = os AE ge te . 
— —— — . 295264 Þ Ws 0 EE a EI GAY. re 2 ——U— — — — A a cs Ants +, 
- - "7 
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pR OB. VI. The C Circumference 7 a Circle being given, 


70 find i its Diameter. 


HE Proportion is this? As 3.142, is tot; fo is the 
| Circuraference, to its Diameter. 
Example 15. The Circumference of a Circle belng 44 
Feet, what is the Diameter thereof? Anſwer ; Feet 14, 
for it's, 


As 3.142, 1s tor ſo is 44 Feet, to Feet I4 the Diameter, 


P R B. VII. 75. Diamnet 47 of a Circle being given, to 
find its Area, e ficial Content. | 


The P roportion is thus: 


A 15 is to the Diameter; fo is 0.7 7854, to a fourth 
Number; and fo is that fourth Number, to the ſuper- 
hcial Content required, 


Example 16. The Diameter of a Circle being 15 Enches, 
what is the Content of it ? Anfwer, Inches 176.7 Parts. 


For. it's as 1, is to 15; ſo is 0.8754, to 11.78; and fo is 
78, to 176.7, the ſuperiicial Content required, 


PR 0 B VIII. The Circumperence of a Cir cle being given, 
to find the ſuper, fetal Content of it 


The Proportion is this: 


As 1, is tothe Cireumſerence ſo is O. 07958, to a fourth 
| Number; and 1o is that lo lourth N unber to the lupgr- 
ficial Content required, 


| Example 17. If the Circumſerence of a Circle be 44 
nnches, what's the Content! Anſever „Inches 154.06 Parts 4 
of an Inch. For it is, Ja 

As 1, is to 44; ſo is 0.07952. to 3.5; and fo 18 3.6, to 1 
lnches 154.06 the Content: e 5 . 
N III. The 


| Gf 2. Foot. 
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III. TheUpe of the Tins 95 Numbers in Solid Meaſure, ſuch 
5 to | 


as Timber, Stone, Gauging, &c. 


PRO B. I. The Side of a Square Sclid being given in Inches, 
to find how much in Length will make a Foot Solid? 


'T H E Proportion is thus: As the given Side, is to 12 


ſo is 12 to a fourth Number; and fo is that fourth 
Number, to the Length required to make a Foot Solid, 


Example 1. A ſquare Piece of Timber, or Stone, whoſe 
Breadth and Depth are each 8 Inches; how much in Length 


will make a Foot Solid? Anſwer, 27 Inches, or 2 Foot 3 


Inches; For it is, As 8 is to 12; ſo is 12 to 18; and fo 5! 


18, to 27 Inches in Lergth, to make a Foot. 


Example 2. A ſquare Piece of Timber or Stone, whoſe 
Side is 2 Feet, or 24 Inches; how much in Length will 
make a Foot? Anſwer, 3 Inches. For it's as 24, is to 12; 
ſo is 12, to 6; and ſo is 6, to 3 Inches in Length, to make 
a Foot Solid. on | 


PRO B. II. The Sid- of a Square Solid given in Font 
Meaſure, (that is, the Decimal Foot, or a Foot divided 
into 100 equal Parts) ts find how much in Length will mate 
a Fost Solid. 


5 ＋ H E Proportion is thus : As the given Side, is to 1; ſ 
is 1, to a fourth Number; and fo is that fourth Num- 
ber, to the Length required, to make a Foot Solid. 


Example 3. A ſquare Piece of Timber, whoſe Side 1 
Feet 15.2 Parts; how much in Length will make a Foot 
Solid? Anſwer, o. 432 Parts of a Foot. For it's, As 1. 52, 
is to 1; ſo is 1, to 0.653; and ſo is 0.658, to 0.432 Parts 


Fd. Pg OB. 


OO %) 2 r—“:'““ „„ „. ——ñ]ↄ§Ää⸗ ao es —— — ⁵ — . — — * ” 
N f : 
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PROB. III. The Breadtb and Depth of a Solid, whoſe 


two Ends are equal long Squares, being given in Inches, ar 


in Foot Meaſure; to find how much in Length will make a 
Foot Solid? 


T H E Proportion for Inches is thus: As 1 2, is to the 
Breadth ; fo is the Depth, to a fourth ET: 
Then, | 

As that fourth Number, is to 12; ſo is 12, to the Length 
in Inches to make a Foot Solid. 


2. The Proportition for Foot-Meaſure is thus: As r, is 
to the Breadth; ſo is the Depth, to a fourth Number. 
; Then ſay, As that fourth Number, is to 1; ſo is 1, to the 
5 Length 1 in Foot-Meaſure, to make a Foot Solid. 


Example 4. A Piece of Timber or Stone, whoſe Breadth 
is 11 Inches, and Depth 19 Inches ; how much in Length 
will make a Foot? Anſiber, Inches 8.27 Parts. For it's 
as 12, is to 11; ſo is 19, to 17.4: And then ſay, as 17.4 


is to 12; ſo is 12, to Inches 8.27 Parts in Leng to make 
a Foot Solid. 


Example 5. A Piece of Timber, in Breadth Foot o. 7 8 
Parts, and Depth Foot 1.25 Parts; how much in Length 
will make a Foot Solid? Anſeber, Foot 1.06 Parts. For, 
It's as I, is to o. 75; ſo is 1.25, to 0.94: Then ſay, As 0.94, 


is to 1; ſo is 1, to Fos oot 1.06 Parts | in Length, to make a 
Foot Solid. 


5 +5 
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PR 0 NV. The Lide of a Squar 2 Sold, and its Length 
Being given, to find the Content. 


208 Wu E N the Side is given in Inches, and Length in 
Feet, the Proportion is thus: As 12, is to the f given 5 

dide; ſo is the Length, to a fourth Number; and fo is that 215 

fourth Number, to the Content i in Feet. fg 


Wor 
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2. When the Side and Bength are both given in Foot 
Meaſure, the Proportion is thus. As 1; is te the river 
Side; ſo is the Length, to a fourth Number; and fo is that 
fourth Number, to the Content required. c 
Example 6. A 7 uare Piece of Timb er, whoſe Side is 9 | 
In ches, "and engt 35 Felt; how many i et 64 it ber / 
are in it? 4 Anfiber, Feet 19.68 Parts. For kit oh 1 
As 12, 1s to 9; ſo is 35» to 26.25 and ſo is 26:25, to | 
Feet 19.68 12 5 the Content requi. ed. p 
Pxam#ls $A Fete of T imder 16 Inches quare, and 28 t 
Feet long, how much is the Content ? Anficer, 50 Feet. ; 
For it's as 12, is to 16; fo is 28, to 37. 3, and ſo is 37.3, 5 
to 49. 3 Feet, the Content of the Picce of Fimber. p 
Example 8. A Stone, Feet 2.75 Parts ſquare, and Feet 
7. 50 Parts long; how much is the Content? Auſtber, Feat MI ; 
1 50.2 Parts. Y 
I For it's as 1, is to 2.75; ſo is 7. 50 to 20.6; and ſo is PR 
| 20.6, to Feet 56.72 Parts, the Content required. L 
} P ROB. V. The Length, Breadth and Depth of a Sqnare MR Pt 
' S:l:d being given, to find the Solid Content. 18 
th 
| 1 F the Breadth and Depth be given in Inches, and t! 
8 Length in Fect, the Proportion is thus; As 12, is to 
the Breadth; ſo is the Depth, to a fourth Number. Ihen Ve 
j ſay, As 12, is to that fourth Number; fo is the Length in % 
[i Feet, to the Content in Feet. 
j 2. When the Length, B. cadth, and Depth, are 2 11 2iven| 55 
4 in Foot Meaſure, then the Proportion i is thus: As 1 is to D 
i the Breadth; fo is the Depth, to a fourth Number. And it 
| then again fay, As l is to that fourth Number; 10.1s the 8 
[ Length to the Content in Feet. 
ſo 
Example 9 9. If a ſquare Piece of Timber be in Bread 80 
19 Inches, Depth 11 Inches, and 20 Feet long; how r * £ 
is the Solid Content? Anſtber Fect 29.03 Parts. 


For it's thus: As 12 is to 19; ſo is 11 to 17.4. I hen 


oY 
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ay, as 12 is to 17.4; ſo is 20, to Feet 29.03 Parts, the 
Content required. e 


Example 10. A Stone 20 Inches broad, 13 Inches deep, 
and Feet 15 or 15 Feet in Length: How much is the 
Content? 1 Feet 27.5 5 

For it's, As 1 25 is to 20; 0 18 13, to 21. 67. And then, 
As 12; is to 21.0%; 10 8 15 5.25, 5 27.5 that 18, 27 4 Feet 
is the Con tent. 


e 1 11. A Cavar | Piece of Timber, Feet 1.25 broad, 


Feet o. 56 deep, and 30 Feet N how mich. is the Cons 


tent? Ar al et $5.90 Parts, or 25 „ Feet. For it is, 
As 1% is to 1; 8 O. 50, to O. 7: And then fay, As 1, 
is to 0.7 ; ſo ĩs 36 to Feet 25.2 Jenths, the Content required, 


PROB. VI. The Dimmeter of a « Cylinder beins given, to 


_ find | Hoꝛd much in Length will make a Foot Solid? 


I. 1 he Diameter be x given in 57 the Proportion is 
thus: As the given Diameter is to 13.5313 ſo is 12, 


to a fourth Number; and f. is th: it our th Number, to the 


Length required to make a l cat Solid. 
2. When the Diameter Is given in Foot Meaſure, the 


Proportion is thus: As the given Diameter is to 1.128; ſo 


is 1, to a- fourth Number; and % is that fourth Number to 


the Length, which wiil make a Foot Solid. 


Example 12. A round Piece of I imber, or Stone, being 
15 Inches Diameter; how much in Length will make a F oot 
Solid? Anſwer „Inches 9.76 Parts of an Inch. For it's, 

„ 18 10-14-0271; {0 is 12, to 0.82; and ſo is 10.32, 
to Inches 9.76 Parts, or 9 (55 4 Inches © But ſuppoling the 
Diameter of the ſame to be taken in Foot-Meaſure, hen 
it is Foot 1.25 Parts; and wy ach will make a Foot 

Solid? Anſwer, Foot 0.81 Parts of a Foot. 


For it's thus: As 1.25, is to 1.28; ſo is 1, to 0,902 ; and 


ſo is 0.902, to Foot 0.815 Parts, or Ah Foot, to make a 
velid Foot. 


© P ROB. 


4 , p 
8 — ” 
— OO 2 bs 
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P R OB. vn. The Circumference of a Cylinder being given, 


But ſuppoſe the ſame was meaſured by Foot-Meaſure, 
and the Circumference found to be Feet 3.67 Parts; how WM . 
much in Length will make a Foot? Anſwer, Foot 0.933 MW 
Parts. For it's thus; 


As 3-67, is to 3.545; ſo is 1, to o. 9964 and ſo is o. 0.966 
to Foot 0.933 Parts, or 4233 Foot. 


16 8 


to find how much in Length will make a Foot Solid? - 
1. W HEN the Circumference i 18 given in Inches, the 

Proportion is; 2 
As the Circumference, is to 42.54 3 ſo is 12, to a fourth 4 
Number; and fo is that fourth Number, to the Length ſ 
3 required, to make a Foot Solid. ; a 
| 2. But if the Circumference be given in Foot-Meaſure, | 
| then the Proportion is; t 
As the Circumference, is to 3.545 ; ſo is 1, to a fourth | 
Number; and ſo is that fourth N umber, to the Length, i. 

to make a Foot Solid. 
| 51 

| Example 13. If a round Stone or Tree, be 44 Inches 

| about ; how much in Length will make a F oot? Anſiber, 

q Inches 11.22 Parts. For it =. 14 

| As 44, is to 42.54; ſo is 12,to11.6; and ſo is 11,0, to 
| Inches 11.22 Parts of an Inch, or 11422 Inches. . 
; 10 


* 


'P R O B. VII. The Diameter 5 Length of a Cylinder | 
given, 2 Halit its Solid Content. 


. — p ²—oÄͤ r 


- — I ahcaCs. = 8 
. or PE AIG, = rr ci. coats ; Wes, 4 — 
x . £0 

r x 4 


WIr. the Diameter is given in Inches, and Length =: 
in Feet, the Proportion is thus, 2 
As 13.531, is to the Diameter; ſo is the Length, to a | 
fourth Number; and fo is that fourth Number, to "the Solid 
Content in Feet. 
2. If the Diameter in Length are both given in Foot- 
Me aſure, then the Proportion is thus; 


As 


7 — 
2 
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As 1.128, is to the Diameter; ſo is the Levigth, to a 


fourth Number; and ſo is that fourth Number, to the 
Content required. 


Example 14. A round Piece of Timber 10 Inches thro? 
and 30 Feet long; how many Feet of Timber are in it? 
Anſwer, Feet 16.38 Parts. For it's, as 13.521, is to 10: 
ſo is 30, to 22.16; and fo is 22. 10, to Kees 16.38 Parts of 
a Foot, or 16 ++ Feet, 


But ſuppoſe the ſame Piece, meaſured by Foot-Meaſure, 
then it's Feet 0.83 Parts through, and the Work is thus: 


As 1.128, is to 83 or o. 83; ſo is 3o, to 22.16; and fo 
is 22.10, to Feet 16.38 Parts, or 16 ;{ Feet as before. 


PROB. IX. The Circumference and Length 4 a Cylinder, 
given ; ; to find the Solid Content? 


JF the Circumference be given in Inches, and the Length 

in Feet, the Proportion is thus: As 42.54, is to the 
Circumference; ſo is the Length to a fourth Number; and 
ſo is this fourth Number, to the Solid Content i in Feet. 


2. When the Circumference and Length are both given 
in Foot-Meaſure, the firſt Term being 3.545 (inſtead of 
42.54.) the former Words will ſerve. 


Example 15. A round Stone, or Tree, being 30 Inches 
about, and 25 Feet long; how many Feet Solid are in it? 
Anſwer, Feet 12.43 3 For it's thus, As 42.54, is to 


30; ſo is 25, to 17.03? and ſo is 17.63, to Feet 12.43 
Parts, to 12 73853 Feet. 


Now the Compaſs about being taken in F. oot-Meaſure 
is Feet 2. 50 Parts; And the Proportition is, As 3.545, is to 


2.50; ſo is 25, to I7. 63; and ſo is 17.63, to Feet 12.43 
Parts, to 12 175 Feet, as before, 


Note 1. When Timber tapers, that is, bi gger at one End | 
than the other, it's uſual to take the Breadth and Depth in 
the Middle of its Length, and by them to meaſure the ö 
Piece as if both Ends were of a Bigneſs. 


N 4 Nas 
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Note 2. The Proportions for Foot-Meafure, are the ſame 


when all the Dimenſions are taken in Inches; only the 
Solid Content found, is Inches. 


Note 3. The Solid Content in Inches diviled by 1728, 
the Quotient is Feet ; but if divided by 282, or 23 , the 
firſt is Beer, and the latter 3 is Wine Gallons: And how to 
divide by the Line of Numbers was ſhewn in Proble em IV. 


of the firſt Uſes of the Gunter, in Page 181. 


ROB. X. The B er of a Caſe at the Head and 


Buno, and alſo its Length being given in Inches ; to find 
its Content in Gallins, Beer, or Mine. | 


The RULE is thus: 


1 AS 1, is to o. 7; ſo is the Difference of the Bung and 
Hcad Di meters, to a fourth Number ; which being 

added to the Head ! Diameter: the Sum is a Mean Diameter, 

reducing the Caſt to a a Cylinder. Then fay, ©; 

2. As the bo, uge Point, (which for Beer or Ale is 18.05, 
but for WI 91 G5) 1 is to the Mean Diameter; fo is the 
Length, to a Eh Humber; and ſo is this fourth Nun- 
ber, to the Content in Gallons required. 


Example 16. Suppoſe a Caf : whole Length is 42] 
| (Bung Inch. 
The Diameter at hte = 2 Be 20 ( ; 
Head 20 
What's the Content of this Cafk in Gallons, Beer or Wine; 
Anſiber, 7 et Beer, ande ine Gallons 99.1 Tenth. 
See the folowin 8 y MW ork. 
Bung 5 IIIIͤĩ ke. =: o8' tnches 


Head Liamccer J wv nee 


Their Diference- „„ $$ Inches 
Then, As 1, tzo0.7; fois 8, to 5.6; which added to 20, 


the Head Diamet er, makes 25. 0 for the Mean Diameter 
Then ſay, A 


fr. 
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„% OT ! I DEP 5 54 1 
„„ 73 1 ©; 
5. 01 89 12 Wine 5 Gallons. 

I. By Gun 10 with Compaſſes, 


1. The Extent from to 0.7, will reach the ſame Way 
rom 8 to 5.06 ; nien being added to 20, tne Head Dia- 
r 505 5 
meter ) makes 25.5 ior the Near, ] Diameter. Then, 


2. The Extent from 18.95 (the Gauge Point for Beer) 
to 25.6, will reach from 40 to 54; and that Extent turned 
over again reaches to 73, the Content in Ber Gallons. 


In like Manner the Extent from 17.15 (che Gauge Point 
for Wine) to 25.6, being laid twice from 40, will reach to 
125 the Wine G. ions, 


"©. By the Sliding Gunter. 


1. Sct 1 againſt 0.7, and againſt 8 on the Firſt, is 5. 6 
on the Second; which added to 20 (the Head Diameter) 
makes 25.0 for the Mean Diameter. Then, | 

2. Set 18.95 (the Gauge Point for Beer) on the Firſt, 
againſt 25.5 on the Second; then againſt 40 on the Pirſt, 
is 54 on the Second ; then againſt 54 on the Firſt, is 73 on 
the Second, the Content in Beer Gallons. 

Alſo, if you ſet the Gauge Point for Wine 17.15, againſt 
the Mean Diameter 25.6, then againſt the Length of the 
Caſk 40 on the Firſt, you will find 59.71 on the Second; 
and againſt 59.71 on e Firſt, you'll find on the Second 
89.12, the Conten 25 in Wine Gallons. 


FRA B. XI. The Lenoth of a Ship's Keel, and Breadth 
61 the Beam being civen, to find her Trnmage ? 


T is the Practice of Shipwrichts but London, to mul 
tiply the Length of the Keel, Breath and Half-breadth 
at the Beam, into one other, aud to divide the laſt 
Product by 94, whoſe Quot ent they count for the Ship's 
Tunnage; from whence | frame this Proportion following, 

to be wrought 80 the Line of Numbers, 


1, As 


202 The Mariner's Compaſs Refifed. 
1. As 188, is to the Breadth; fo is the Breadth, to a 
fourth Number: Then fa 
2. As 1, is to that Hart Number ; ſo 1s the 220d. to 
the Tunnage required. | 
Example 17. Suppoſe a Ship 72 F eet by the Keel, and 
24 Feet by the Beam: I demand her Tunnage ? Anfiuer, 
Tuns 220.6 Tenths neareſt. See the Work following, 
| As 188, is to 24; ſo is 24, to 3.06: And then, 
1 As 1, is to 3.06; ſo is 72, to Tuns 220.6 Tenths, 


I. By the Gunter with Compaſſes. 


1. The Extent from the given Number 188, to the 
1 Breadth of the Beam 24, will reach from (the ſaid Breadth) 
| bs to 3.06. Then, 


he Extent from 1 to 3.06 will reach from the Length 
a of + Keel 72, to Tuns 220.6 Tenths, the Tunnage re- 


quired. 


Or more briefly thus: The Extent from 13-71, (which MW 


is the Square Root of the given Number 188) to the Breadth 


L of the Beam 24; being turned over twice from the Length 
| of the Keel 72, reacheth to Tuns 220.6 Tenths, ws before | 8 


i By the Sliding Gunter, thus; 
1. Set the given Number 188, againſt the Breadth of 


is 3.06 on the ſecond. Then, 


Keel 72 on the Firſt, is Tuns 220. 06 Tenths on the 
Second, as before, 


PR OB. XII. To find the Tunnage of a Box, Bale or Caſe, 
having its Length, Breadth, and Depth given. 


The RU L E is this; 


1 A5 66, is to the Breadth; foi is the Depth, to a fourth 
Number. Then, 


its s Tunnage required. Exanpb 


the Ship 24, and againſt the ſaid Breadth 2.4. on the F irſt, 


2. Set 1 againſt 30.6, and againſt the Leng th of the 


2. As 1, is to that fourth Number; fo is is the Length, to 


Example 18. A Caſe or Bale being 6 Feet broad, 4 Feet 
deep, and 10 Feet long, I demand its ans al Anſwer, 
uns 3.63 Parts. For R 


1. By Gunter Scale, wich cp. 


1. The Extent from the given Number 66, to the Breadtł 
6, reacheih from the Depth 4 to 0.363. Then, 

2. The Extent from 1 to the laſt found Number 0.363, 
ug laid from the Length 10, 1 to 3.63; chat 

is, 3 Tun, and 63 Parts of 100, or 85, Tuns. 


2. By the Sliding Gunter, thus; 


I. Set the given Number £6, againſt the Breadth of the 
| Bale or Caſe 6; then againſt the Depth of it 4 on the firſt, 
you will find 0.363 on the ſecond, a fourth proportional 
Number. Then, 
2. Set I againſt the ſaid Proportional Number 0. 3633 
| then againſt the Length of the Bale or Caſe beg the firſt, 
| you will find, on the ſecond, 3.63, or 3 288 s the Tunnage 
of the Bale or Caſe propoſed. 
Note; That 66 Feet is the Content of a Caſe that will 
incloſe two Engliſb Butts, but the Cantlings of them are 
better than a third Part; therefore allowing 26 Feet for the 
Cantlings, the remaining 40 Feet are counted 1 Tun. And : 
then the Rule is, 


1. By the Gunter with Compaſs ſor the forefaid Examp. 


1. The Extent from the given Number 40, to theBreadth 
of the Caſe or Bale 6, which reach from the Depth 4 to 
| 0.6 a fourth Proportional Number. Then, 

2. The Extent from 1, to the ſaid fourth Number 0.6 
will reach the ſame Way, from the Length 10, to 6 s 4 uns, 
| the Content of the Caſe or Bale required, 


2. By the Sliding Gnnter, thus; | 
1. Set the given Number 40, againſt the Breadth of the 
Bale or Caſe 6, then againſt the Depth of it 4, on the Firſt, 
pou will find 0.6 on the Second, a fourth Proportional 
Number. Then, 
2. Set 1 againſt the ſaid Proportional Number 0.6, and 5 


againſt the Length of the Bale or Caſe 10 on the 7 irſt, 
; "08 
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What's the So! id Content? Auſiuer, Inches 268. 
| wrought thus : 


De ce ei ee eo 
1 
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you will ft nd on the Second ©, the 1unnoge of the Bale or 


Cale propoſed, 


PRO B. XIII. 


The Diameter of a Globe! Leing UN, 15 
fad the Solid Content © 


| The R U | # E. 
S x, is to the Diameter; ſo is O. 52 36, to a fourth Num- 
ber; and ſo is that fawn th Number to a fifth; 


as 10 IS 


this fifth, to its Solid Content required. 


A Globe 800 = 


Diameter is 8 Inches; 
For TY 


Example 19. 


As 1, is to 8; ſo is 2 2.62363 to 4.19; and ſo is 4.19 to 
33-5; and ſo is 33 55 to 208 Inches; the Solid Content of 
the Globe. 


IV. Te Ue e of i! the Line of Numbers in Gunnery. 


P R . . The Diaineter and Mei ghit of ary Piece of Ord- 


nunce being known ; to find the IWeight 0 any other, being 
of the fume {etal and Shape, its Diameter being known, 


| Like Solids are in Proportion, as the Cubes of their homo- 


T hezefore the Rule is thus: 


S the Diameter of the known Gun is to the Diam >ter of 

the Gun whoſe Weight is required; ſo is the M ciyht of 

the known Gun to a fourth Number; and ſo is that ivurth 
to a ſifth ; and fo is that fifth to the Weicht required. 

Euanble 1. Suppoſe a Braſs Saker, wiſe Diameter | is 

Inches fr. 5 Tenths, weighs 1900 Pounds; what will a 

Eras (Jun weigh, whoſe Diameter is Indes 8.7 5 Parts? 

 Anfiver, 837.5 Pounds, For it's thus : 


| Iogous Sides. 


1. By Gunter's Scale with Compatlles, 


The Extent from the Diameter 11.5, to the Diameter 
£.75; being laid three Times from the Weight 1900, will 


_ reach to 837. 5 Ponds the Weight of the Gun re: Rae 


And, | By the Sliding Gunter. 

Set the 8 11.5, againſt the Diameter 8.75 
then againſt the Weight 1900 on the Firſt, is 1445 1 
the 


— „ $i. 
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the Second ; and againſt 1445 on the Firſt, i 15-1109 on the 


Second; Alfo ag: ainſt 1100 on the Firſt, is 827.5 Pounds, 
the Weight required, on the Second, 


Pp RG B. II. Having the 5 and Meigbi of one 


Piece of Ordnance, aud the Diameter | another Piece of 


amet, her Metal; te ff d the Weight of the laſd, it being of 


he ſanie Shape doe th: for mer. 


The RU IL E 18 thus 3 


FI N the? V eight of the Piece as af. it had been of 
the ſame Metal as the propounded Piece, by the laſt 


Problem, in Page 204. Then, 
2. Conſider the Proportional Weights of F Metals, which 


are known by t the following Table of ipecinc Gravity, eſti- 


mated from the lateic, and "moſt approved Experiments. 


Caſt Braſs 8. 208 


ay . Caſt Iron J 7.135 


2.621 


> 25 11.26 is to 


Rh \ Caſt Braſs } | | | 8.208 
Caſt Iron is to Marble 28 7135 ist 2 
| { EK t Stone! | 2.621 
The ſpecific Gravity of 2787/9 Pebble is 2.699, which 
is heavier than Flint Stone, and very near the Weight of 
Marble; Pebble Stone is 2.601; Portland Stone 2. 575 
and Common Stone is 2.5. 


3. Hav ing the W eights 975 BG th Piec23 15 one Sor rt 6 


Metal, you RY then proportion their Weight accordin 
to their difterent Metals „ b y the proportio: aal! * dumbers of 
thoſe Metals, and than *tis done. 


Example 2 If A 4 Braſs 8 O Aker of Inches LT. 5 Tenths Dia- 


meter, weigh 1909 Pounds; What will an Iron Gun {of 


the fame Shape) weigh, whats Diameter is Inches 8.75 
Parts? Anſwer, 728 U ounds. Fon it's S Wrouzht thus: 

1. I find by prob. I. in Page 204, that a Braſs Piece of 
Inches 8.75 Parts Diameter, will weigh 837. * Pounds; 


but becauſe this Piece is lron, and the Propor tion of Braſs ta. 
Iron (as aboveſaid) is as 8. 208 is to 71353 therefore ſay, 
2. As 


2 


—— — 


P r 
* 4 » nne 3 PPP r 
« 0 — _ 82 22 
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2. As 8.208, is to 7.135; ſo is 837.5, to 728 Pound; 
W 9 of the Iron Gur required, ; 


* ROB. Ul. By knowing the Allowance of Powder for one 
Gun; to find how much of the ſame Powder is requiſite fu 
another Gun? 


The RU L E. 2 
i AS the Diameter of the Bore of the Gun, whoſe Allow 


ance is known, 1s to the Diameter of the Gun whoſe 6 

Allowance is required; ſo is the Allowance given, to a 

fourth Number; and ſo is that 4th, to a 5th; and fo is the 
5th, to the Allowance required. 


But note; Here it's underſtood that both Guns are alike . 
fortified ; that is, they ſhall have the fame Proportion in 
Weight and Thickneſs of Metal. 


Example 3. If a Saker of Inches 3. : Tenths Bore require 
4 Pounds of Powder; what will a Demi-Cannon of Inches P 

6.5 Tenths Bore require? Anſwer, Pounds 25.62 Parts. 

For it's thus: BY 
As 3.5,isto 6.5; ſo is 4, to 7. 44.3 and "RA 7. 44, to 13.803 

and fois 13.80, to Pounds 2 5. 62 Parts, the Weight of Pow- 

der for the Demi-Cannon, in Proportion to the given Saker. 

But ſuppoſe the Weight of the Saker 1600, and the Weight “ ? 

of the Demi-Cannon booo ; What Allowance of Powder 


muſt it then have? | the 
I. 7 Problem I. Find the Weight of the Demi-Can- F 
non in Proportion to the Saker's Weight, which is thus: The 


I. As 3.5, is to 6.5; ſo is 1600, to 2971 ; and ſo is 2971, Bu) 
to 5517 ; and ſo is 5517, to 10246 Pounds, the Weight of n 
the Demi-Canon, requiring Pounds 25.62 Parts of Powder 
for its Loading. But ſeeing its nh, ab is ſuppoſed to be B 
6000 ; ſay, tion 
2. As 10246, is to 6000; ſo is 25.62, to Pounds 1 5, thei 
due Allowance of Powder for the Demi-Canon of Inches | 
. 6. Tenths Bore, weighing 6000 Pounds; at the Rate of 
2 85 ker Inches 3.5 Tenths Bore, weighing 1600 Pounds 

: and requiring 4 Pounds of Powder. PROB 


— 
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PRO B. IV. Having the Diameter and Weight of one 
Bullet, and the Diameter of another of the fame Metal 
given; to find the Weight of the latter. 


The R-U-L E. 
THE Weight of Bullets (of the ſame Metal) 3 are in 


Triplicate Proportion of their Diameters, and wrought 
by the Directions in Problem X. of the firſt Uſes of the 
Gunter, in Pages 188 and 189. 


Erample IV. If an Iron Bullet 4 Inches Diameter, weigh 5 
| 6 Pounds ; what will an Iron Bullet of 6 Inches Diameter 
: W weigh ? Anſwer, Pounds 30.375 Parts. For it's thus; 


As 4, is to 6; ſo is 9, to 13.5; and ſs is 13.5, to 20. 253 
and ſo is 20. 25, to Pounds 30.375 Parts. 


p ROB. V. Two Bullets, equal 7 in Peer but of dif 
| ferent Metals; by the Diameter and en of one, to j ud 
the Weight of the other. 


The R U L E. 
. A8 the eG of one Metal i 1s to the aches; ſo is 


the Weight of the given Bullet to the Weight of ; 
| the Bullet required. 


Example 5. Suppoſe an Iron Bullet 6 Inches Dimmeter, | 
weigh Pounds 30.375 Parts; what will a Flint Stone 
| Bullet of the ſame Diemcter weigh? Anſwer, Pounds : 
S 11. 158 Parts. For it's wrought thus : 


2 bel By Problem II. of Gunnery, (in Page 205) the N 


fore ſay, 


As 5.135, is to 2.021 ; foals / 30. 275, to Pounds 11. 158 
Parts of the e of the Stone er, 


PROB. 


„ 


tion of Iron to Flint Stone, is is as 7. 135 is to 2.621; ther- 


| 
| 
| 


portion, AF be my of theſe 


. . No AGO 2-00 NB ee. ] 
- * 2 , 

a v & .3 ” 

4+ > 4.4 p 2 
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® ROB. VI. . the Diameter and Weight of a Bil. 


let of one Kind of Metal, and the Diameter of any Bully 
of any other Metal given; to find the * erght of the latter. 


The R UL E. 
1. F IND the Weight of it (by Problem IV. ) as if it 


was the ſame Metal. 


2. Then find its Weight according to the Proportion of 
the Metals by the laſt Problem, and it's done. 


Example 6. If an Iron Bullet 4 Ir ches Diameter rg l 
9 Pounds; what is the Weight of a leaden Bullet 6 Inch 
Diameter? Anſwer, Faun 47.93 Parts. For it's tha 


wrought ; 


1. As 4, is to 6; ſo is 9, to 13.5; and ſo is 13. 5, t 
20.25; and ſo is 20.25, to Pounds 30.375 Parts, if it hat 
been Iron; but as it is Lead, ſay, 


2. As 7. 135, is to 11. 26; ſo is 30.375, to Pounds 4 0 
Parts, the Weight being Lead. E 


v. The Uſe of Gunter's Scale in Navigation; ard jir/? 


Plane Sailing. n 
BAS 1 | 


The Courſe and Diſtance {c 9d "ROY given; to find the Di fi 
Fence of Latitude and Departure from the IAleridliau 


To do this, the Proportions are theſe: 
S Radius is to the Diſtance; ſo is che Sine of the Cour 
to the Departure from the Meridian, 
2. As Radius is to the Diſtance; fo is the Sine Comple 


ment of the Courſe to the Difference of Latitude. 


Note; The Radius, according to the Nature of the 719 


8 5 Point 


— — 
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8 Points Y ̃ dine Rumbs. 


93 (conn on the Line of Fa Rumbs. 
| 45 Degrees J F 
And for Convehiency, that each Proportion may ſtand. in 
one Lie, 
Let = * sine | fy * 
. Sine Complement 
t . * Tangent 
n 1 Tangent Complement 
f . „ | 4Eourte” ©: 
Dit. D T'Diftance failed 
Diff. Lat Difference of Latitude 
Dep. 5 (Departure from the Meridan 


* Aibinpte: If a Ship fails SW. by 104 Minutes from 
Latitude 1d. 45m. North; I . what Latitude ſhe i is 
In, and her Departure from me Meridian! * 


| As $.8P.is to 8 ſo = 3 Points to 5 BF ad 


* 


By ahe Cucter with Campaſs | 


| Tue Extent from 8 Points (on the Line of Sine Rumbs) 
to 104 Min. (on the Line of Numbers) will reach the ſame 
Way from 3 Points (on the Line of Sine Rumbs) to 58m. 
(on the Line of Numbers) which is the Departure from 
the Meridian; and the Compaſſes kept at the fame Diſtance; 


will reach / the ſame Way) from 5 Points (on the Line of 


dine Rumbs) to 86 Minutes (on the Line of My £ 


which is the Difference of Latitude. 

Note; The Courſe is 3 Points, becauſe SW. by S. is 
3 Points from the Meridian or South; and 5 Points is the 
Com] plement of the Courſe, becauſe SW. by S. is 5 Points 
from rs Parallel or Weſt: . Underſtand the hke 1 in 35 o- 


ther Courſe | 5 8 Fly 
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Latitude failed from -_ - - - - 01 
Difference of Latitude 86 Minutes or - o1 : 26 South 


b By the ſliding Gunter, 


Slide 104 min. on the middle Piece, againſt 8 Points, on 
the Line of Sine Rumbs, on the lower outſide Piece: then 


againſt 3 Points on the firſt, is 58 Minutes on the ſecond, 


the Departure from the Meridian; and againſt 5 Points, on 
the firſt, is 86 Minutes on the ſecond, the Difference of 
Latitude, 5 


: 45 North 


— emcnmponmnmman—n 


| Subtract, gives the Latitude required - - 60 : 19 North 


CASE II. 


Courſe and Difference of Latitude given, er the Diftanc 


| failed, and Departure from the Meridian, 
I0o dos this, the Proportidns are thefe ; 
x. As the Sine Comp. of the Courſe, is to the Difference 
oi Latitude; fs is Radius to the Diftanee Run. 


2. 
Difference of Longitude; fo is the Sine of the Courſe, to 
the Departure from the Meridian, 
Eꝛromęle. Suppoſe a Ship ſails N. N. E. fram the Latitude 
of 2d. 15m, South, and then by Obſervation, is in Latitude 


s the Sine Complement of the Courſe, is to the 


1d. 22m. North, what is her Diſtance ſailed, and Departur 


G11 


from the Meridian? D. M. 2M 
Latitude fail'd from - - 3 0: 15 South A 
Latitude by Obſervation - - - - 01: 22 Nor 
Added, gives the Difference of Latitude 03 : 37 wid 2: 
reduced into Minutes by multiplying by 60% is 217 Minutes the 
Then; | th | £ 90 Ex 
py 3 3 „ 8 1 t Le 
As S. Pts. is to 217 M. ſo ĩs 8.4 2 0 Pts. 10 1 — dt 

: CASH 
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Curſe and Departure. rom the Meridian given; to find the 
E Dytance Run, 2 the * l JT 


Fhis is performed by theſe Proportions. 


1. As the sine of the Courſe, is to the Depattare from 
the Meridian; ſo is Radius, to the Diftabce failed: 
2. As the Lins of the Courſe, is to the Departure from 
che Meridian; ſo is the Sine Complement of the Courſe to 
the Difference of Latitude. 
Example. If a Ship fails SE. by E. from 1d. 10m; North 
Latitude, till her Departure be 92 Minutes : What! is her 
Diſtance ſailed, and Latitude 5 iS ir? 


Ne > Diſt. 
As 8. Pak ta gaMlanS.f * o 1 0 Di. L. 


Latitude failed. from - == == ---- Of : 10 North. 
Pifference of Latitude 61 Minutes, © *. - OF : 01 South, 


doe, gives the Latitude the Ship is in 00 : 09 North. 
| e AS E IV. 


Diſtance Run, and Difference of Latitude given, to find the 
une, and Departure from the Meridian 8 


Fheſe Proportions are theſe 


8 the Diftance ſailed, is to Radius; ſo is the Dif- 
geg 0 of Latitude, to the Sine Complement of the 
our 

2. As the Radius, i is to the Diſtance Gailed; ſois the Sinc 
| the Courſe, to the Departure from the Meridian. 5 
(ues Admit a Ship fails between the S. and W. 
Leag. from the Lizgrd, in 499d. 573m. North Latitude; 
d then b Obſervation, i is in 46d a . North Latitude, 
Flat i is her Courſe and Departure fromi the Meridian Ms 
O2 D. 
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CR 
Latitude ſailed from -- "= - 49 : 57 North 
Latitude by Obſervation 1 North 


The Diffcrence of Latitude - = 03: 30 or 70 Leag. 
1. As 98 Leagues, i is to Sine of 90 Degrees ; ; Oo 6-090 7 

Leagues, to Sine 45d. 30m. whoſe Complement 44d. zom. 

is the Courſe from the South Weſtward; that is, South! 

-Welt;nearcl; hen 5 
2. As Sine: go Degrees, is to 98 ba ſo is Sine 444.1 

It to 68. 4 Leagues, the Departure from the Meridian, = * 


1. By Gunter with Compaſſes. DEN * at 


1. The Extent from 98 Leag. on the Line of Number, 
to 90 Degrees, on the Line-of Sines ; will reach the eme tc 
Way from 70 Leag. on the Line of Numbers, to 45 des. Ml 2 
30 min. on the Line of Sines; which being ſubtractel 
from go deg. leaves 44d. zom. for the Courſe. = D 

The Extent from 90 Degrees, on the Line of Sines, 
to 98 Leagues, on the Line of Numbers, will reach rn L 
44d. zom. on the Line of Sines, to 68.4 Leagues, on the I 
Line of Numbers, which is the Departure from the Meridian 


8 
e ws OO Sliding Gunter. 80 
5 Bring 98 Leagues, on the Line of Numbers on th: 0 


middle Piece, againſt go Degrees on the Line of Sines, n 

the out-ſide Piece; then right Against 70 Leag. on th! 
Firſt, is 45 deg. 30 min. on the Second, which is the 
Complement of the Courſe, and ſubtracted from go deg. 

is 44d. 30m. and is near 4 Points from the South towards 
ihe Weſt, or South Weſt, _ J. 

2. And as it now ſtands, againſt 44d. 3om. in the Lin 

of Sines, on the out-ſide Piece, is 68.4 Leagues in the C 
Line of Numbers, on the middle Piece, which i is the De 
Parture from ths Meridian. 1 85 . th 


CASE V. 


: Diſtance Run, and Departure from the Meridion eine, en 
. the Conſe and ku, of Latitude. 7 N 


The Proportions are as follows; 5 


I. A the Diſt:mee ſailed, is to Radius ; : ſo is the Depar- 


ture from the Meridian. to the Sine of the Courte, 


2. As Radius is to the Diſtance failed; fo is the Sine Com- 


plement of the Courſe, to the Differente of Latitude. 


Example. A Ship fails 354 Minutes between the South 


and Eaſt from 1d. 19m. South Latitude, until her Departure 


from the Meridian be 150 Minutes; what f is her Courſe | 


and what Latitude is ſhe in? 


to Sine 25d. ſo that the Courſe is N. Eaftward, or NNE. 
a quarter Eaſt. 

2. As S. go Degrees, is to 354 Minutes; #4 is Sins 65 
Degrees, to 32.3 1 the Difference 3 — 


The Difference of Lat. 323 Mates, or O5 1 23 North 


Subtract, gives the Latitude the Ship! is in 04 : 04 North 
So that the Ship hath crofled the Equator, : « 


CAS E VI. Difference of Latitude, and Departure from 
the Meridian given; to find the Courſe and ee Kun. 


To da this, theſe are the Proportions. 


Courſe. | 
2. As the "he of the Courſe, is to the Departure from 
the Meridian; ſo is Radius, to the Diſtance failed. 


Example. Sailing 3 ibs North and Weſt, from 
aPort in 1d. 59m. South Latitude, and then arriving at 
another Port which is in 3d. 8m. Notth Lat.'and is alfo 2 209 
Minutes to the Weſtward of the firſt Port. I demand the 


| Courſe and Diſtance from the firſt Port to the ſecond. 


ALS: 27 D. M. 


The Mariner 5 Compaſs ReBifed.. -- "UI'# 


1. As 354 Minutes, is to Sine 90d ſo is 150 1 


Latitude ſailed from is - = - OI : 19 South 


As, the Difference of Latitude, is to'the Departure from 
the Meridian; ſo is 1 to the "Tangent of the 


Sore ca tet bas us 4 ad 


* 
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Latitude of the firſt Port - - - - - - - 1 : 59 South 
Latitude of the ſecend Port - - » - - 3 : 08 North 


Added, gives the Difference of Latitude 5: 07 or 307m, 


I. As 307 min. is to 209 min. ſo is Tangent 45 deg. to 

Tangent 34 deg. 15 min. the Courſe North Weſtward, or 

NW. by N. neareſt, „„ 

2. As S. 34 degrees 15 minutes, is to 209 minutes; ſo is 
8. 90 degrees, to 370 minutes, the Diſtance between the 


two Ports. = Tn 
I. By the Cunter with Compaſſes. 


1. The Extent from 30) min. to 209 min. on the Line 
of Numbers, will reach from 35 deg. onthe Line of Pan. 
gents, (that now being the Radius) to 34 degrees 15 min. 
on the ſame Line of Tangents, which is the Courſe from 
Meridian. %%% VT 
Note, When the Difference of Latitude is greateſt, the 
Courſe is leſs than 45 degrees from the Meridian. | 
But when the Departure from the Meridian is greateſt, MW 

the Courſe is more than 45 degrees from the Meridian. 

2. The ſecond Canon or Se for the Diſtance 1 
Run, is wrought as in the ſecond or third Caſe, in Page, 
210, 211. . | 


2. By the Sliding Gunter, | ! 


I. In this Caſe, place the middle Piece in ſuch a Manner I 
that a Tangent Line may ſlide againſt a Tangent Line, ald © 
Numbers againſt Numbers: Then bring 307 min, on tht 

Line of Numbers on the middle Piece, againft 209 min x 
on the Line of Numbers on the outſide Piece; then again 
45 degrees, on the Line of Tangents, on the middle Piece 
is 34 degrees 15 minutes on the Tangents, on the vut-{id: 
Piece, which is the Courſe require. | 

2. For the Diſtance, the manner of working is the ſam! 
as hath been ſhewn in Caſes Firſt, Second and Third. 


q : 
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Example 1. A Ship in 30 Degrees North Latitude, and 
in 5 degrees 14 minutes Weſt Longitude, ſails firſt 8 . | 
| 8. 68 minutes, then SW. by W. 55 minutes, and then 
| W. N. W. 75 minutes: 1 Gant the Courſe and Diſtance 
| from the firſt Place of Departure, and what Latitude and 
# Longitude ſhe i t 


To 40 this, Firſt find the Di dene of Latitude, and 
Departure from the Meridian, for each feyeral Courſe, 
as directed 1 in Caſe ]. of Plane-Sailing, in Pages 205 and 
209. 

2. Collect che ſeveral Differences of Latitude into two 
Sums, viz. the Northing i into one, and the Southing into 


another; and in like manner, the ſeveral Departures Senner 
Eaſt or Weſt: Taking the Difference of the Narthingand 


Southing, for the Difference of Latitude; and the Biffe 
rence of the Eaftmg and Weſting, far the Departure from | 
the Meridian. 
: 3. Having now the Difference of Latitude, and the De- 
nee parture fromthe Meridian known ; the Courfe and Diftance 
age may be found by the Sixth Caſe of Plane Sailing, in Tages 
| 213 and 214. 


4. The Difference of Longitude may, be found by this 
Proportion : 
As the Sine Complement of the. middle Latitude, isto. the 

ner, Departure from the Meridian; To i 18 Radius, to the Differ- 
ll ence © of Lopgitude. SCC the Work following, 


1 tit . * 8 TX 
i © © 3 [ 35 to . ing 
au n. . As, 8Pts is to 68; fo 158 | 0 u Sin 


me | 2. Courſe, As 8. 8 Pts. isto.553 fois 8. bi 5 
to G W.ing 
3. 3 Courſe, AsS, ts. is to 475 fois 8. SH e 95 1 
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| 65 17 1 1 = Diff. Lat. Lat. Departure. EE 
Ys Coutſes. he itt. North | South | Taff = | 
1. 8E by by 1 | 68 | 1 45 56.8 1 37.8 
#2. S. W. bw FD 

3. W. N. W. 1:0] 225 287 2 J. 69.3 

5 7s e 
%%% ³˙¹¹⸗¹¹AA¹˙¹̃ ͤ T IHE 
3 Diff. Lat. Lat. 1 TY 8 1222 Dep. 


— 


5 3. 72 5 min. #4 4, is to min. 77. 2: ſo is PT; 45d. 
to T. 52d, 54m: the Courſe from the South towards the 
Weſt, that is, SW. three Quarters W. almoſt. And again, 
— 8. 52d. 54m. is to min. 77.2; ſo is S. god. to 96. $ 
Minutes, the Diſtance from the firſt th he of Departure, 
Latitude. failed 9 =; 4 — 40: 00 North. 
The Diff. of Latitude min. 58. 4 or - 00. 58 Sautherly, 


Fubtract, gives the Lat, the Ship i is in 39 © 02 North 


| Therefore the middle Latitude i iS. 39 "Sx... i 
Subtracted from - 575 A i 20 9 


Gives Complement of the middle Lat. 50: 29 


po As 8. 5od. 29m. is to m. 17.2; Oi 8. Hod. to 100. Im 
the Difference of Longitude. 1 1 71 1 75 

D. M. | 
'The Leeinide filed Kom s OS 14 Weſt 
Tue Difference of Long. 100m. r - OI : 40 Weſt 


Added gives the Long: the Ship 3 is in 06 : 54 Weſt | 


Example 2. A Ship in 41d. 3om. North Paditüke; and 


10d. 20mm. Eaſt Longitude, ſails theſe ſeveral Courſes; and 


Diſtahces, viz, 8. E. by S. 52 Minutes, then S. S. W. 
63 min. 


7 


— A 


— —— — 2 d. er —————— 2 
. ” * 9 A N i 
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63 Minutes, E. by N. 47 Minutes, N. by E. half E. 35 Mi- 
nutes, NNW. a quarter W. 47 Min. WNW. 73 Min. 


demand the Courſe and Diſtance from the firſt place of De- Tl. 

parture ; alſo the Latitude and Longitude the Ship is in? Tore if} 

1, For me doing of which, obſerve the Work following. e It | 

| M. | Points. XI. IN - 

1 „„ 6. i On 18 

1 —— J (92k. | 

ES et 43-0 1 $6.4; 
] V 6 93 Bs 5 7 4 58.2 8. 
1 „ 
1 2 1601 35 8 
D > Courſe; as 8. $ Pts. 18 19 055 . \ ſoisS.. 11 7 NW. 
4 CN 4 35 — 1 66 133255 N. 
E * a 423-7. 4126.1 W- 
. * 8 2 71 1725 N: 
VV „„ Ge: 4, 4 
” V 5223 i 5 21-9 N. 


2. Then to collect the ſeveral Northings, Southings, = 
Faſtings, and Weſtings into one; and here you ſee in the 
Table following ; whereby. you will have the Difference ot 
Latitude and Departure from the Meridian. 


— — 


Depart re 


| Dir Lat 
_ Courſes. __ [Diſt North South | Falt | Wel 
3.16. E. bys.”* | 521 $3:2-j 28-9 1, 1 
2.19. 8. W. E 58.2 = 241 
3. Eaſt by North 47 | 9-2 | | 46-1 3 
4. N. by E. + RK. | 304 PT ie 1 
E 
N. .. 74 CORY 67-4 | 
i | 113.1 10.4 8.2 111.6 [ 5 
d „ 6 £6 | 
; Difference Latitude 3 Departure | 26 4— i 


3 Now 


: Added, gives the Lat. the 25 is in 47 4 42 North 
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3. Now havin the Difference of Latitude and De par- 
ture from the Meridian know, the Courſe and Diftince 
is thus found. 
As 11.7 Minutes, is to 26.4 Minutes ; ; fois T. 459. to 
T. 66d. o6m. The Courſe North Weſterly, or W. N. W. 
becauſe the North and Weſt Columns are the greateſt, 
ere obſerve the Courſe is more than 45 Degrees from | 
the Meridian, becauſe the Departure is more than the Diffe- 
rence of Latitude; according to the Note in the 6th Cafe 
of Plane-Sailing in Page 214. Then for the Diſtance, 
1 
| N 8. 66d. o6m. is to 26. 4 minutes ; ; ſo is 90 dep. 
to minutes 28.88 : The Diſtance : from the firſt Place of | 
CT! 


5 | D. M. 
Latitude failed ben = = = - = - - - - - 4I 30 North 
The Difference of Latitude m. 11. 7 or = ©0 12 North 


And the middle Latitude e 41 36 
Subtracted from VVV 9 OO | 

T 
Gives Comp. of middle Latitude - - - - 48 24 t 


4. Then to find the Difference of 1 "I ; fe 


As S. 48d. 24m. is to 26. zm. 0 1. Yoo. en t 
the Difference of Longitude. | 3 


| D. M. 0! 
The Longitude failed from is - - - - - - 10. 20 Eat 
The Difference of Longitude 35. 31 min or 00 35 Wel 1 


Subrra, gives 0 the Logit. the ip is in . 09 45 Eaſt 
Seca 


in. 


The Mariner's Compaſs Reflifed. 219 


Secondly, The uf of Gunter's- Scale in Mercator 
Sailing. 


CAS E 1. 


The 2 and Longitude of two Places given; to find the 
| Courſe and Diſtance between them. 


Example. I demand the Courſe and Diſſ ance from the 
Lizard to Barbadoes? Latitudes and Longitudes of thoſe 
Places being es as follows: — 


d. m. 1 
Lizard | 49 57 North „ 
Barbadoes { Lat. I2 58 North | Longit. | 58 50 W 


Th he Diff, of Lat. 36 59 South, JIE: Long. 53 360 W. 
60 60 


„ 


Minutes 2210 Minutes 3216 


To anſwer this Queſtion, 1 are theſe, 
1. As the Meridional Difference of Latitude, is to the 
Difference of Longitude ; fo is Radius, to the Tangent of 
the Courſe. 
2. As the Sine Complement of the Courſe, is to the Dif- 
ference of Latitude; ſo is Radius, to the Diſtance of the 
two Places. 
The Meridional Difference of Latimads 4 is thus cad: 25 
Extend the Compaſſes on the Meridional Line, from 
one Latitude to the other; that Extent meaſured on the 
ial Line (the next Line adjoining to the Meridional 


| Line marked EP ) gives the Meridional | Difference of La- 


titude. 
Thus, the Extent from Latitude 49d. 57m. to Latitude 
tad. 58m. on the firſt, being meaſured on the latter, is 


| deg. 44 53% or 44d. 45m. or 2685 minutes, the Meridi- 
| onal Difference of Latitude : Then ſay; 


As 
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GOT mo 67e 3d. 180 is T. 45d. to T. 50d. oom. 


the Courſe AB the South Weſtward, or S. W. I degrees 
g minutes Weſterly. And again : 


As S. 39d. 51m. is to 22191. ob is S. god. to 3463m. 
Or, as S. 39d. 51m. is to 36d. 13 83, ſo is dine god. to 


| 574. 18 V or IN 43m. equal to 3403 Minutes. 
CASE Il 


Bath 1 and n given; to find the D panes and 


eee of Longitude. 
The Proportions are theſe : 


K. As the Sine Complement of the Courſe, is to the Dif- 
| ference of Latitude, c. as before in the Second 
Caſe of Plane Sailing, to find the Diſtance and Departure 
from the Meridian, in Page 210. 


2. As the Sine Complement of the middle Latitude, is. | 
to the Departure from the Meridian; ſo is Radius to > the 


er of Longitude. 


Or has ; as the Sine 8 of the Courſe, is to 
the Meridional Difference of Latitude, fo is the Sine of 
the Courſe, to the Difference of Longitude. 


Example. Admit from the Lizard in 49 deg. 57 min. 
North Latitude, and Longitude 5d. 14m. Weſt, we made 
(when Leeway, Variation, &c. allowed for) gur Courſe to 
be South 39 deg. Weſterly; and then by Obfervation Was 
in 44d. 58m. North Latitude, I demand her Diſtance 
Nun, and what Longitude the AM. 


Lat. 


+ Aa. 
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Latitude failed from — - 49d. © 57m. North. 
Latitude by Obſervation - - - 449. Jm. North. 


Subtract, is n of Latitude 04d. 


om. . Southerly. 


Minutes N 
The Middle Latitude 1s - - - 55 27m. 
Subtract from === - = = god. oom. 


—————__—_ ů 


Compl. of the Middle Latitude 42d. 33m. 
e ens 6 Os 5 385 Diſtance 
1. As S. 51d. is to 299m. ſo is S. f 9 N to , 242 Depart. 
2. As 42d. 33m. is to 242 Minutes; ſo is S. god. to 
258 Minutes, the Difference of Longitude. Or thus, 
The Extent from 49d. 57m. on the Meridian Line, to 


75 58m. meaſured on the Line of Equal Parts, is 7d. 
+ or 7d. 24m. or 444 Minutes, for the Meridional Diffe- ; 


rence of Latitude: Then, 


As 51d. is to 444 Minutes; ſo is 8. 390. to 35m. 
Or thus; : 

As 299 Minutes, is to 242 in þ ſo is 444 Minutes 
to 358 Minutes as s befor S Which! is the Differeace of Lon- 


gitude. d; m. 
The Longitvde failed from - - - - - - - OS Is Weſt 


The Difference of Longitude 358 min. or 05 : 58 Weſt 


Added, gives the Longitude the Ship i is in 1] : 12, Weſt 


CASE III. 


Bal! e 's and Diſtance 1 given; to fd te cad 
and Difference of Longituds. 


To perform this, the Proportions are theſe 3 ; 


As the Diftance failed i is to Radius ; - ſo is the Diffs 
rence of Latitude to the Sine Complement of the 
in Page 211, 
by which Caſe alſo you may find the Departure from the Lid 
2; As 111 


| Courſe, as inthe Fourth Caſe of Plane Sailing, 


Meridian, or Meridian Diſtance, 
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2. As the Sine Complement of the middle Eatitude, is 

to > the Departure; ſo is the Radius, to the Difference of 

| Longitude. "Or thus; 

As the Difference of Latitude, is to the Departure from 


the Meridian; ſo is the Meridional Difference of Latitude 
to the Difference of Longitude, 


Example. A Ship i in 46d. South Latitude, and, 1d. 1 5m. 
Weſt Longitude, fails 100 Leagues North Eaſtward, and 
then by Obſervation is in Lat. 42d. South: I demand. her 
; 25 th atone from the Meridian, and the Longitude 

e is in! 


Latitude fail'd from is - - « - 46d. South. 
Latitude by Obſervation i is- - 42d. South, 


E— 


4 Subtract, gives the Diff Lat. 3 or 80 3 
The middle Latitude | s 44d. whoſe Comp. is 400 


5 1. As 100 Leag. Is 10 8 * "0 15 80 Leagues, 60 8. 
53 deg, 15 min. the Complement of the Courte ; fo that 
| 8 8 is 36 deg. 45 min. North Eaſtward, or N. E. by 
. And then again. 

. god. is to 100 Leag. fo is S. 36d. 45m. to 60 Leag, 
the 15 3 7 from the Meridian. 
2. As S. 46 dep. is to 60 Leag. fo is S. god, to 83 Leag. 
the Difference o Longitude, or thus : The Extent from 


46d. to 42d. on the Meridional Line, makes 5d. 5 or | 


110 Leagues on the equal Part, which is the Meridiona. 
Diff. of Latitude. And then it's, 


As goleag. is to boleag. fois 1 oleag, to 83 lea 3 
Or, as 4d. is to 3d. fois 5d. Wy to 44d. 5 J ai, lens 
Longitude failed from i- 1. 2 1 5m, Weſt. 


The! Difference ol Longitude B3leag. or 44. ©: og: Eaft, 


— 


Subtract gives the Longitude Ship i is in 2d. : 54m- Faſt [ 
EE  : | CASE 


B 


I. 


C0 


CASE IV. 


Buth Latitude and Departure from the Meridian given; 
to find the Courſe, Diſtance Run, and Differ. Long. 


I. THE Courſe and Diſtance Run, is found by the 
Sixth Cafe of Plane-Sailing, in Page 213. : 
2. The Difference of Longitude is found as in the ſe- 

cond, third, or fourth Caſe in Mercator. 1 


Example. A Ship in 33 Degrees North Latitude, and 
178 Degrees Weſt Longitude, ſails South Weſtward until 


ſne has departed from the Meridian 58 Leagues, and then 


ſhe is in Latitude 28d. 36m. North: I demand her Courſe 
Diſtance Run, and what Longitude ſhe is in? 
1 


Latitude failed from - - 33: oo North 
Latitude the Ship is in - - - - 28 : 36 North 
The Difference of Latitude is = 04. : 24 or 88 Leagues 


—— — WIny 


103 leag 


—— — — 


* 


Remainder is the Longitude the Ship is in 178 39 Eaſt 


—_ 
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Lis to 58 le ues þ S. 90 deg. e 


The Difference of Longitude 67 leag. or 03 : 21 Weſt 


— 22 — > 
. Cn — W 
58 £ * EV 
oy * * - = \ — . 
e N . E 


— * Ry OR unh 


— — — — * 
* 
” 


100 Leagues, the Difference of Latitude. 


The Meridional Diff. Lat. is 8d. or 100 Leagues. 4 | 
| . 
As} S. 39d. 1 is to 67 Pear, ſo i 1s $5 god. | to the 
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CA 8 E. Vi, 


One Latinas Courſe and BY Hance Run given; to "fad the 


other Latitude, and Difference of Lonvitude, 


„Tun Difference of Latitude and Departure from 
the Meridian, is found by the firſt Caſe of Plane / 


Sailing, (in Page 208 and 209) and conſequently the other 


Latitude, 
2. The Difference of Lomgitude i 18 found as before in 25 
fecond or third Caſe of Marcatar. | 


. If a Skip Cails SE. by 8. 120 Leagues, from a 3 
Port in 53d zom. North Latitude, and 2d. 1 zm. Weſt 
; what Latitude and Longitude | is ſhe in ? 


As 8. 8 Points, is to 120 Leagues; ſo is 8. 5 Points, to 


And, as S. 8 Points, is to 120 Leagues; ſo is S. 3 Point: 
to 67 Leagues, ns Depar ture from the Mer ridiant. 

V 
Latitude ſailed Tran 53: 30 Nos. 


The Diff. ef Latitude 100 Leagues, or - . 00 Sout! 


Subtract, gives the Latitud © the 5 55 is in 40 30 Nort | 


And the middle Latitude is 61 :Comp. 394. 


100 Leag. t x00 Leag. | 
107 Leagues the Difference of Tags. 1 th 
1 failed . VVV 15 Weſt du 


The Ditt. e 107 Leagues, o or —— 5. 21 Eaſt 


Sabtract, gives the Longitude the is in 03 e 9 Eaſt 
Sb that the Ship hath croſſed d the firſt Meridian. ö 
ws; LEE * Se A 8 


CASE VI. 
 Gailing i ina Parallel, to find the Difference of Longitude, 


To do this, the Proportion i is thus; 


AS the Sine Complement of the (Parallel or) Latitude, 
18 „ 


is to the Diſtance ſailed Eaſt or Weſt ; 

So is Radius to the Difference of Longitude. | 

Example. If a Ship fails Weſt 390 Minutes, in the Lati- 
tude of 50d. 10m. and departs from 2d. 45m: Eaſt Lon- 
gitude. I demand what Longitude the Ship is now in? 

As S. 39d. 5om. is to 390 min. fo is god. to 610 min. 
the difference of Longitude, : 

m, 


The Difference of Longit. 610 min. or « 10_: 10 Weſt 


CASE VI 


 titude) given, to find their Diſtance in that Parallel. 


of Longitude ; fo is the Sine Complement of the Lati- 
tude, to the Diſtance i in that Parallel. 


Example 5 SuppoſcCape St. Vincent in Portugal, and Cape 
Henry in Virginia, both in 37 deg. North Latitude, and 
their Longitude as here- under, N is their Diſtance in 
their Parallel. . 


ene kee [27 2 We 
. dubtract ges the Diff. Long it. "66 : 18 or3987minutes 


Latitude of both Places | is "nearly - = = 37 deg, North 
MASH 8 = 2 90 
Remains Complement of the Latitude 5 53 degrees : 

TS „ . AS 
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Longitude failed from, is - - = = = - — 22.45: Eaſt 


dubtract, gives the Longitude the Ship is in 7 * : 9 Weſt 


The Diff of Longitude (of tzwo Places in one Parallel or La- 


THE Proportion is thus : As Radius is to the Difference 


+ ao eons wo r : OO 
E bl 2 * * ow ** —ũ—eö « PRES * Yr ac” a „ - 
— * — 2 Oy * of F 


— 


—— 2 
— 
— 8 


— 4 
1 
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1 2. As 8. 790 degrees, is to Be 33 degrees; fo is 66 
equal to 66d. 18m. to 52d. 185 or 52d. 57m, or 317m 
the Diſtance required. Or thus: 


3 f As S. go degrees, is to 9. 53 degrees; fo is 3978 Mi. | 
1 Rutes, to 317m. the Diſtance in the Par allel as above. 


Example 2. den two Ships under the Equinoctia, 

100 Leagues aſunder, and each fails North till both come 

into Latitude bo Degrees. How far are they now aſunder! 

Anfuver, 50 Leagues kor it's thüis;; T 

„ As 9, 9o deprees.; is to 8. 30 degrees; ſo 1s 100 
LES; to 50 Leagues, the Diſtance required. 


CASE VIII. 


Oo 00 


To find how many Minutes or Miles make a Degree / 
ROY, in any Parallel of Latitude. 


The RULE. 


A Rac PIR is to the Sine C he of the Lavit tudes 

ſo is bo min. (a Degree on the Equinoctial, ) tot 
Xlinutes making a Degree of Longitude in tlie Parall 
deſired. 


S 


to 


Example. In the Latitude of 50 deg. I demand hoy 
many Minutes ot f Eafting and Weſting make a Degree d 
Longitude? Anſwer, 38 5 Minutes. For it's thus. 

4s 8. 99 deg. is to S. 40 deg. ſo is 60 min. to min, 
38.5 or 38 and a half, to make one degree of Long itude 
in Latitude 50 Degrees. 


This may be done by the Plane-Scale, thus: 


Take the gien Latitude from the Chords, and meajure 
it onthe Line M. L. (which is Miles of Longitude) ſhewetl 
your deſire; As here, take 50 deg. from the Chords, anl 


5 meaſure it onthe Scale M. L. it ſheweth 38 min. and a hal 
4s before, 


mY 
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Vi, Th 


In. 


Quarter, So, , and If, ſubtract it from 180 deg. 
And in the 
laſt Quarter, V$, , and MK, ſubtract what's found 75 ai 

ight | 
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VI. The Uſ of Gunter $- Scale i in 2 


PRO B L EM I. The Sun's Place in the Belle, 4 
bus greateſt Declination given, to £2: his Right Aſn ron 


- 


and pr eſent Declination. 
To perform this, theſe are the Proportions z _ 


1. As 


Radius is to the Sine Complement of the Sun's 
gent of his Right Aſcenſion, from the faid Point. 
The Names and Characters of the 1 2 Signs, 


F Aries — Libra 

Taurus / Will Scorpio 

IL Gemini N 0 ” * Snoittariue C 
* | 1 Siens O 

& Cancer WM eln 


vs Capricornus f 


% Aquarius . 


-> South Signs 
N Leo 


* Virga AM * Piſces 

. The Sun's 8 greateſt Declination is 2 23 degrees 
20 min. 
Note 2. The beginning of Aries and Libra are the two 


Equinoctial Points. 


Note 3. This Proportion (above) finds the Sun's Rizht- 


Aſcenſion only when he is in the firſt Quarter of the Eclip- 
tic: that is, V, S, and H: But when he is in the ſecond 
and 
m, and , add to it 180 deg. 


when in , 


Operation) from 360 deg. ſo will you have the Sun's 


Aſcenſion from Y {for any Place in the Ecliptic) deſired. | 

2. As Radius, % to the Sine of the Sun's Longitude. _ 

| N the neareſt EquinoCtial Point) ſo is the Sine of the 
un's greateſt Deen, to the Sine of his preſent De- 


Babe: x + 


clination. 


greateſt Declination; ſo is the Tangent of the Lon- 
gitude (from the neareſt Equinoctial Point,) to the Tan- 


* . 
5 n . 
* * 
* 1 b4 4 - 
” = » 2 1 
. ” 7 5 7 \ 
fa 4 7 
* 22 - 
* 


D 
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Note, The Sun being in Y, 8, Tr, S, N, and ry, 
his Decligation is North: But , n, 7, VS, , and 
- X, it's South, 

„ Example. 


hen the Sun's Place in the Ecliptic is in & 24d. 15m, 
MM hat is his Right Aſcenſion and Declination © 


The Sun being in 5, 24 Degrees 15 Minutes, his Lon- 
gitude from the neareſt Equinoctial Point (being now the 
beginning of V) is 54 degrees 15 minutes. And the Com- 

plement of his greateſt Declination is always 66 Degree; | 

31 Minutes. Then it follows: | 

1. As S. 9o degrees, is to S. 66 degrees 31 minutes; 

ſo is Tangent 54 degrees 15 minutes, to Tangent 5x De- | 
Trees 52 Minutes, the Sun's Right Aſcenſion (from the be- 


ginning of V) required. = 
By the Gunter with Compaſſes. A, 

The Extent from Sine go Degrees, to Sine 66 Degree; 
31 Minutes, will reach from Tangent 54 Degrees 15 Mi- 
nutes, to Tangent 51 Degrees 52 Minutes, the Sun's Right .. 
Aſcenſion. 5 11 
t 

{ 

1 


By the fliding Gunter. 
1. Let the middle Piece be fo put in, that Sines may | 


flide againſt Sines, and Tangents againſt Tangents. | 
2. Then bring go Degrees in Sines (on the out-lide MW &« 
Piece) againſt 66 deg. 31 min. in Sines (on the middle WM « 
Piece) then againſt 54 deg. 15 min. in Tangents (on the 
middle Piece) is 51 deg. 52 min. in Tangents (on the MW | 
out- ſide Piece) the Right Aſcenſion, as above. = | 
This Proportion being to be wrought on Sines and Tan- 
gents, jointly, I thought it neceſſary to expreſs the manner MW 4 
of its 8 on both Sorts of Gunters, that the Learner WM | 


might ſee how it agrees with the General Rule given at the 

Beginning of this Diſcourſe of the Gunter, in Page 177, | 
and 178; but ſhall wave it in the reſt, and only write the 

Proportion in Words and in Figures, according to the par- | 

_ tieular Example, as follows, for the Sun's ne, 
2. As 
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2. As 5. 90 Degrees, is to S. 54 deg. 15 min. ſo is S, 


23 deg. 29 min. to S. 18 deg. 52 min, the Sun's Declina- 


tion North, increaſing. 


PROBLEM II. 


The Latitude of a Place, and the Sun's Declination given; the 


find his Amplitude, and Aſcenſional Difference; and conſc= 


quently his Riſing and Setting ; ; and the Length 5 the 12 


and M. 


To perform this Problem, the Proportions are theſe; 3 


J. AS the Sine Complement of the Latitude, is to Ra": 


dius; fo is the Sine of the Sun's Declination to the 
Sine of his Amplitude. 
Note, The Amplitude and Declination are * of 
one kind; that is, both North or both South. 


2. As the Tangent Complement of the Latitude, is to. 
the Tangent of the Sun's Declination ; ſo is Radius, to the 


Sine of his Aſcenſional Difference. 


Note 1. The Aſcenſional Difference (being reduced : 


into Time, by allowing 15 Degrees for one Hour, and 


then) added to, and ſubtracted from 6 Hourrs, the one is 


dun-riſing, the other Sun-ſetting. 
Note 2. If the Latitude and Declination ale e both North 
or both South; the Sun riſeth before and ſets after Six of 


the Clock; but if one be North, and the other South, the 
contrary, 


Note 3. If the Sun's riſing and ſetting be doubled 
ſeyerally, the former is the Length of the Night, and the 


latter the Length of the Day. 


Note 4. By this Problem were the Tables of Ampli- 


tudes, and Seide Arches, Sc. in this Book cal- 
culated. 


Example. Latitude 51 leg. 32 min. North, and the gun 8 


Declination 23 deg. 29 min. North : 1 demand his Ampli- 
tude, and Aſcenſional Difference: Alſo his Riſing, Set- 
ang and Length of the Four and Night. 
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d. d. = 
* Sun's Amplitude 39: 50; Aſcen, Diff. $5: 
Sun-ſetting ) „ He. 8 : 13, Leng. of Day 16 : 26 
Sun-rifing c W 3 : 47, Leng. of Night 7 : 34 


For it's thus; 
1. As S. 38d. 28m. is to S. god. fo is 8. 23 deg. 
29 min. to 39 deg. 50 min. the Amplitude North, decaule 
the Declination is North, that is, the Sun riſeth Eat 39 deg. 
1 50 min, Northerly, and fetteth Weſt 30d. 5om. Northerly. 
þ 2. As T. 38deg. 28 min. is to T. 23 deg. 20 min. fo is 
j 8. godeg. to 8. 33 deg. 10 min. the Aſcenſional Difference; 
0 which being reduced into Time, is 2 hours 13 minutes; 
and added to 6 hours, is 8 hours 13 minutes for Sun-ſetting; 
which doubled, is 16 degrees 26 minutes, the Length of 
the Day. 
Again, 2 hours 13 minutes ſubtracted from 6 hours, Is 
hours 47 minutes for Sun-riſing; which doubled is 7 
Fours 34 minutes, the Length of the Night. 


PROBLEM III. 


Latitude of a Place, and the Sun's Declination given; ; 70} 
"© 1s Altitude and Azimuth at Six of the Click, 


To folve this, ſay; 


| 
| 
. 
| 2. 8 Radius, is to the Sine of the Latitude ; ſo is the | 
| | Sine of the Sun's Declination, to the Sine of his 
| Altitude at Six of the Clock. 
| -2. As Radius, is to the Sine Complement of the Lati- 
[7 tude; fo is the Tangent of the Sun's Declination, to the 
Tangent of his Azimuth (from the Eaſt or Welt] at 815 
ock 
Note, The Azimuth is from the Eaſt, at Six in the 
Morning; and from the Weſt at Six in the Afternoon; 
Northerly, in North Latitude; but Southerly, in South 
Latitude. 
Arxample. In 51d. 32m. North Latitude, the Sun's De- 
clination being 23d. 29m. North. What i is his Altitude, 
and Azimuth at Six of the Clock Anſeb. 
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Anſwer, His Altitude is 18d. 11m. and his Azimuth is 


Eaſt 1 5d. 7m. Northerly, or 7 4d. 53m, North Faſter] 
or Weſterly. For it's thus: St be 


1. As god. is to S. 51d. 32m. ſo is S. 23d. 29m. to 
8. 18d. 11m. the Altitude of Six of the Clock. 


2. As S. god. is to S. 38d. 28m. ſo is P. 23d. 20m. to 
T. 15d. o7m. the Azimuth at Six; that is 74d. 53m. 


North Eaſterly at Six in the Morning, but N orth Welterly 


in the Afternoon. 


PROBLEM TV. 


Ta of a Wh and the Sun's Declination given; to find 


his Altitude, and Hour of the Day, when he is Eaſt or We eff. 


To perform this, the Proportions are theſe: 


© A the Sine of the Latitude, is to Radius; ſo is the 


Sine of the Sun's Declination, to the Sine of his 
Altitude, when Eaſt or Weſt. 


2. As the Tangent of the Latitude, is to the Tangent of 


| the Sun's Declinafion; ; ſo is Radius, to the Sine of the Hour 
from Six of the Clock, when he is Eaſt or Weſt. 


Nate 1. The Sun is Eaſt after Six! in the Morning, but 


Meſt before Six in the Afternoon. 
Note 2. The Hour found (by the laſt Pr oportion) being 
reduced into Time (by allowing 15 deg. to an Hour) and 


added to, or ſubtracted from 6, gives the Hour of the _ 


Day, when the Sun is Eaſt or Welt. 
Example. In 51d. 32m. North Latitude, the Sun? s De- 


clination being 23d. 20m. North; what is his Altitude? 


and what Time of the Day is it, when he is Eaſt or Weſt! ? 


Anſwer, His Altitude is 30d. 35m. and the Hour of 


h. 21m. Morning, when Eaſt. 
my Day is} 2h : 39m. Afternoon when W. eſt, 
For it's af ? 
1. As S. 51d. 32m. is to S. god. 8 is 8. 230. 29m. to 
8. 3ed, 35m. the Sun's Altitude, when either Eaſt or Welt, 
| 4 2. As 
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. As T. 51d. 32m. is-to T. 23d. 29m. fo is S. god. to 
8. 20d. 11m. the Hour from Six, which makes 1 Hour 
21 Minutes, added to 6, is 7 h. 21 m. and ſubtracted 


from 65 is 4 h. 39 m. the former is the Time when the 


Sun is Eaſt in the Morning ; the latter the Time when ht 


is Weſt in the Afternoon. 


PROBLEM V. 


The Sun in the Equator or Equine#ial, (that is, when he hath | 


no Declination ) the Latitude of a Place, and the Sun's Alti- 
tude given; to find his Azimuth, and the Four of the Day. 


This Problem i is thus performed. 
1. A» the Tangent Complement of the Latitude, is to the 


Tangent of the Sun's Altitude; fo is Radius to the 
Sine eee of his Azimuth from the South in North 


Latitude; but from the North in South Latitude; Eaſterly, 
in the 0 and Weſterly in the Afternoon. 


2. As the Sine Complement of the Latitude, is to Ra- 
dius; ſo is the Sine of the Sun's Altitude, to the Sine Com- 


plement of the Hour from Noon. 
Example. In 51d. 32d. North Latitude, the Sun having 


no Declination, and his Alt, being 21d. 5om. in the F ore- 


noon; I demand his Azimuth and the Hour of the Day: 


Anſwer. His Azimuth is South 59d. 45m. Eaſterly, that 


is, the Sun is upon the SE, by E. a quarter E. Point of the 


Compaſs, and the Hour of the Day? is Hours 8.27 Minutes 


Morning. For it's thus: 


1. As T. 38d. 28m. is to T. Fe zom. ſo is 8. god. 


to S. 30d. 15m. whoſe Complement is 59d. 45m. is the 
Sun's Azimuth required. 


I. As S. 38 deg. 28min. is to S. a tos: ſo is 8. 21 


| deg. 50 min. to S8. 36 deg. 50 min. whoſe Complement is 
53 deg. 10 min. or 3 Hours 33 Minutes, which ſub- 


tracted 


tracted from 12, gives 8 Hours 27 Minutes, or 27 min. 


Latitude of a Place, Sun's Derlination, and his Altitude 


| Hour) ſubtract the Complement of his Altitude; and note 
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after 8 of the Clock in the 8 the Time of the Day 
required. 


: : 4 4 
" - 3 
—_ > - 
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PROBLEM VI. 


given ; ; to find his Azimuth, and the Hour of the oO 


The Peformance of this, is as follows ; 


I. TAKE the Complement of the Latitude, the 0 Dom- 

ploement of the Sun's Altitude, and the Sun's Di- 
{ſtance from the Pole, {which is his Declination) added to 
go deg. when the Latitude and Declhnation is one North, 
the other South ; but both being North, or South, it's the 
Complement of the Declination, and add them together 
into one Sum. | 

2. From half that Sum ſubtract (to find the Sun's Azi- 
muth) the Sun's Diſtance from the Pole; but (to find the 


the Remainder, 

3. To find the Azimuth, you have theſe two Proportions 
following. 
Firſi, As Radius, is to the Sine 8 of the 
Latitude; ſo is the Sine Complement of the Altitude, to 
a fourth Sine. Then again, 

Secondiy, As that fourth Sine, is to the Sine of the half 
Sum; ſo is the Sine of the Remainder, to a fifth Sine; 
againſt which, on the Line of Verſed Sines, is the Sun's 
Azimuth from the North in North Latitude; but from the 
South in South Latitude. 

To find the Hour, theſe are the two Proportions 

which follow. 

Firſt, As Radius, is to the Sine Complement of the 
Latitude ; ſo is the Sine of the Sun! s Diſtance from the 
Pole, to a fourth Sine. 


4 "_ Rs 
„ I” cs oo tes 
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Secondly. As that fourth Sine, is to the Sine of the half 
Sum; ſo is the Sine of the Remainder, to a fifth Sine; 


3 againſt which, on the Verſed Sine, 1s the Hour of the Day 


from Noon. | 
Example. In 51 deg. 30 min. North Latitude, the Sun's 
Declination being 15 deg. 10 min. North, and his Altitude 
obſerved to be 11 deg. 3o min. I demand his Azimuth, 

and Hour of the Day ? NS 7 | 
Ye Mth+- A. ii. e 
90.000 90. oo 90.09 


Latitude 51.500 North Declinat. 15. 10 Nor. Alt. ir. 


Comp. Lat. 38. 30 Sun's diſt. fro Pole 74. 50 Com. Alt 78 30 
Comp. Alt. 78. 30 Comp. Latitude 38 30 


Sun's Diſt. 74.50 Comp. Altitude 78. 30 


191.50 Sum 15 - - 191.50 


Sum is 


half Sum is 98.55 The half Sum is 95:55 


— „ 


Remainder 21.05 Remainder is - - 17.25 
Then to find the Azimuth, it's thus : 
1. As S. 99d. is to S. 38d. 3om. ſo is Sine 78d. 30m. 


to Sine 37d. 20m. the fourth Sine. 
2. As S. 37d. 20m. is to S. q5d. 55m. fo is Sine 21d. 


sm. to S. 36d. againſt which, on Verſed Sines, is 80d. the 


Sun's Azimuth from the North Eafterly, if in the Forc- 


noon; but North Weſterly in the Afternoon. 


And to ſind the Hour of the Day, it's thus: 


1. As Sine god. is te Sine 38d. 3om. fo is Sine 740, 
com. to Sine 37d. the fourth Sine. 1 

2. As Sine 37d. is to Sine 95d. 55m. ſo is Sine 174. 
25m. to Sine 29d. 40m. againſt which, on the Verſed 
Sines, is god. zom. or 6 Hours 2 Minutes, which 


the Hour from Noon; that is, 58 Minutes after Five 6! 
the Clock in the Morning; or two Minutes after Six in te 


Afternoon, Ti: 


— 
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THE 
DEscRIPTION and Us E of the 
5 BB 0 8 


I. T =! S uſeful Inſtrument may be of any Length, but 
: it's commonly made one Foot fix Inches, or two 
Feet long, to open with a Joint in the Middle like a Car- 
penter's Rule; one Inch and a halt (or more) in Breadth, 
and of any Thickneſs at Pleaſure, according to the Matter 
it's made of; which may be either Box-woed, Ivory, Braſs, 
or Silver. 
2. There are two ſorts of Sectors, known by the Names 
of Gunter's and For/ter's Sector; and are ſometimes both 
put on one Inſtrument ; that is, Gunter's Sector on one 
Side of it; and Fo/?er's on the other. ; 


3. The Lines on Gunter's Sector are theſe, Line of Lines, 


(marked on the End with L) Line of Sines, (marked 8) 


Fuperficies, (marked Sup.) Solids (marked Sol.) Line of 


Metals, Line of Aguated Bodies, Line of Inſcribed Bo- 
dies, Re. : 

. The Lines on Forſter's Sector are theſe Five, viz. 
Line of Lines, or Equal Parts, Chords, Sines, Tangents, and 
Secants, each marked at the End with it's Name, or firſt 
Letter of its Name. Hoy . 

5. All Sector-Lines or Scales, meet at the Center of the 
Head (where the Joints is) on the Left-hand, and from 


thence are figured towards the Right, each being twiee re- 


peated ; that is, one on cach Leg or Side of the Sector an- 
ſwering one another. nas 
6. The Sector is uſeful in Projection, to reduce, or to 


make a Scheme to any poſſible Magnitude : Alſo in Pro- 


portion, to work any ſtated Canon or Proportion in Arith- 
metic, Geometry, Trigonometry, Navigation, Aſtronomy, &c. 
of which I will give a brief Account, yet ſo as the Learner 
may be informed how to employ them further. uy 
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1. The Uſe of the Sector Lines for Projection. 


1 N Projection it's often required to enlarge or dminiſh 
. that the Draught deſigned may be of its deſired 


Magnitude; in doing of Which are uſed Lateral and Parallel 


Diftances, or Extents of the Compaſſes; and to avoid 1 
needleſs ſaying over the ſame Things, take once for all 


what's meants by a Lateral, and a Parallel Diſtance, or Ex- 


tent of the Compaſſes. 


I. A Lateral Di Hance (in: any Line or Scale, i is the Fx. F 


tent or Diſtance taken in the ſame Line, on the ſame Side 
or Leg of the Sector from the beginning thereof, to any 

Number therein defired. 

As for Example; the Lateral Sine of 30 Degrees i is the 

Diſtance of 30 from the beginning of the Line of Sines ; 

and ſo it is in the Line of Equal Parts, Chords, Tangents, 

decants, c. 


2. A Parallel Diftance (in any Line, or Scale on the 


Sector) is the Extent or Diſtance, taken acroſs from an 


Number in any Line on ene Leg of the Sector, to the like 
Number in the like Line on the other Leg of the Sector. 

Or, the neareſt Diſtance from any Number on one Leg 
{taken acroſs) to the like Number on the like Line on the 
other Leg of the Sector. 

As for Example: The Parallel of Sine of 30 Degrees is 
(ſuppoſing the Sector opened to any Angle) the Diſtance 
from 30 in the Line of Sines on one Leg of the Sector, to 
30 in the Line of Sines on the other Leg. 

Or, the neareſt Diſtance from 3o in the Line of Sines on 


one Leg, to 30 in the Line of Sines (that is to ſay, the Line 
iſſuing from the Center of the { Joint or Head) on the other 


Leg, is the Parallel Sine of 30 Degrees, In like manner 
it is done in any other Line or Scale. 


This being underſtood, the inlarging or 8 | 


any of the Sines ; or the finding a Chord, Sine Tan- 
gent, or Secant to any propoſed Radius will not be 


diffic un 
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difficult; and for the Learner's further Information, take 
this General Rule, e e 


1. To find the Chord, Sine, Tangents, and Secants, &c. tp 
any Radius (greater or leſſer ) propoſed, 


1 The General Rule is thus; 3 
1. Take the propoſed Radius in the Compaſſes, and 
make it a Parallel on the Sector in the Radius of any one 
Line, that is, open the Sector till the propoſed Radius (in 
che Compaſſes, be a Parallel Chord of 60 Degrees in the 
Line of Chords ; or a Parallel Sine of go Degrees in the 
Line of Sines ; or a Parallel Tangent of 45 Degrees in the 
Line of Tangents; or a Parallel Secant of O Degrees in the 
Line of Secants; for the Chord of 60, Sine ef 90, Tan- 
gent of 45, and Sccant of o Degrees are equai, and each 
equal to Radius. | 

2. The Sector being kept at that opened Diſtance or 
Angle, any Parallel Diftance in any Line, will be a Lateral 
Diſtance on a like Line to the propoſed Radius; that is, 
a Parallei Chord of 10, 20, 30, Sc. is the Chord of 10, 
20, 30, Sc. to the propoſed Radius; alſo a Parallel Sine, 
Tangent and Secant of 20, 30, 40, Sc. is the Sine, 
Tangent and Secant of 20, 30, 40, &c. to the ſoreſaid 
Radius. e 


II. The Uſe of the Sector in working Proportions, 
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8 ppoſing the Learner underſtands how to take a Lateral 
Diſtance on the Line of Lines (otherwiſe called Equal 
Parts) on the Chords, Sines, &c, And to apply them pa- 
rallel in any Line on the Sector ; the working of any Pra- 
portion is thus: 


A General Rule to work by the Sector. 


1. Take the ſecond Term Lateral (that is, from the 
beginning of the Line to the propoſed ſecond Term) 
and opening the Sector, apply that Extent Parallel (that 


: Ne 3x 
4 2 2 
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is acroſs it) in the firſt Term : then ſtay the Sector at this 


Parallel Extent. 


2. Take the Parallel Diſtance of the third Term, and 
meaſure it Laterally, gives the fourth Term ſought, or 
required. 

Dr briefer thus: As the Lateral ſecond Term, is to the 
Parallel firſt Term; ſo is the Parallel third Term to the 
Lateral fourth Term. 
This one Rule is ſufficient for any Proportion whatever, 

and will appear ſo by a few Examples. 


PROB. I. To multiply by the Line of Lines on the SeQor, 


The Proportion is; 


A” T, is to the Multiplier; z ſo is the Multiplieand, to 
the Product. 5 


Example. What's the Product of 8 multiplied by 4 ? 
The Analogy, or Proportion, is this ; 


As 1, is to 4; ſo is 8, to the Product 32: thus found by 
the Sector, and general Rule aforeſaid. 
i. On the Line of Lines, (that is the Line of Equs! 
Parts) take the ſecond Term 4 Lateral; that is, from the 
Center of the Joint, and the beginning of the Line, to 44 
the ſame Line. | 
2. Open the Sector till you fit the (aforeſaid Lateral) 
Diſtance in the Compaſſes in the Parallel of 1 and 1, or 
10 and 10; that is, ſet it over from 10 to 19 at the End of 
the ſame Line, and now counted for 1 and 1, the fir 
5 Term: keep the Sector juſt at that Angle or Opening. 
The Parallel Diſtance of the Third Ferm 8; that i- 
from 8 to 8 taken acroſs from one Leg to the other, i in the 
faid Line of Lines, and meaſured Lateral (that is from 
the beginning of the Line towards the End) reacheth to 
32, the fourth Term, which is the product of 8 multiplies 
8. 4 Or ſhorter, thus; N 


5 
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Term 10 (Parallel ſet) fo is the third Term (taken Pa- 
e 8, to the fourth Term (meaſured Laterally) which 
8 325 the Product as before. Or thus: As the Later 8, 


is to the Parallel 10, counted for 1; ſo is the Parallel 45 ts | 


Lateral 32, as aboye. 
PROBLEM HI. 
To divide by the Line of Lines on the Sector. | 


The Analogy, or Proportion is thus 


S the Diviſor is to 1; ſo is the Dividend, to the Quo- 
tient, Or thus: 


As the Divifor is to the Dividend; fo is 1, to the Quo- 


tient. | 
Example 1. How many Square Yards are in 26 Square 
Feet? Anſwer, 4 Square Yards. For it's thus: 


As 9, is to I.; ſo is 35, to the Quotient 4: thus to be 
wirought by the Sector: As Lateral x, is to Parallel 9; fa 


is Parallel 36, to Lateral 45 the Yards required. 
PROBLEM II 


To work the Rule of Three by the Liu of Lines on the Sector: 


or unto three Numbers given, to find a Jos in Geometrie 


Frags tion. 
The Analogy is: 


AS the firſt Term, i is to the ſecond Term; ſo is the third 


Term, to the fourth Ferm required, 


Example 1. If the Diameter of a Circle be 14 babe J 
What is the Circumference ? Auſiber 44 Inches. For the 
Proportion is thus: 


As 7 is to 22; fo is the Diameter 14, to 44, the Cir- 


cumference required ; by the gecdor thus wrought; As 5 
7 3 tea 


239 
As the ſecond Term 4 (Laterally taken) is to the firſt 
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| teral 22, is to Parallel 7; ſo is Parallel 14, to Lateral 44, 
the Circumference of a Circle whoſe Diameter is 14. 


Example 2. If a Plank or Board be 1 5 indchen broad, 

and 20 Feet long; how many Feet are in it! Anſwer 25 

Feet: For the Proportion is this: 

As 12, is to 15 the Breadth: ſo is 20 the 13 to 25 
Feet, the Content of the Board: And by the Sector thus to 

be wrought; as Lateral 15, to Parallel 12, fo is Parallel 

20, to Lateral 25 F eet, the Content of the Planx. 


PROB. IV. The Uſe of the Sector in Plane-Sailing. 
Example 1. A Ship in 42d. 1om. North Latitude, ſails 


NE. by N. 104 Leagues; I demand the Latitude ſhe is in, 
and her Departure from the Meridian? 


The Proportions are theſe; 
1. As Radius, to the Diſtance ſailed; fo is the Sine of 


the Courſe, to the Departure from the Meridian. That 


is, by the Sector, thus: As Lateral 104 Leagues (on the 

Line of Lines) is to Parallel Sine of go Degrees; 1 
Parallel Sine of 33 Degrees, 45 Minutes (the Degrees of 
the Courſe from the Meridian) to Lateral 58 Leagues (on 
the Line of Lines) the Departure from the Meridian. 


. Nite, If 104 Leagues taken Lateral be troublefomes o 
fit Parallel in Sine of go Degrees ; then take it's half, or 


quarter Lateral; and the Anſwer will be accordingly its 
half or quarter : As here, if you take 52, the half of 104 
Leagues ; the Anſwer will be 29, whoſe double is 58 for 
the Departure from the Meridian, as before. 

2. As Radius is to the Diſtance ſail'd, ſo is Sine Com- 
plement of the Courſe, to the Difference of Latitude. 


By the Sector thus: 


As 33 104 Leagues, is to Parallel Sine of go deg. ſo 
is Parallel Sine of 56 deg. 15 min. to Lateral 87 Leagues, 
the Difference of Latitude; by which you may find the 
Latitude the Ship is in, as before in the Uſe of the Gunter, 


in Pages 208 and 209. { | Example 


. 
% 


Example 2. A Ship ſails South Eafterly, "till her Difference 
of Latitude be 275 Minutes, and the Departure from the 
Meridian be 412 Minutes; I demand her Courfe and Di, 
tance ſailed? e e 

The Propoxtions are ther: 

1. As the Difference of Latitude, is to the Departure; 
ſo is Radius, to the Tangent of the Courſe. That is, 


By the Sector thus; | 

As Lateral 412 Minutes, is to Parallel 275 Minutes ; 
ſo is Parallel Tangent of 45d. (that being Radius now ) 
to Lateral Tangent of. 56d. 15m, the Courſe from the 
Meridian, which makes SE. by EE. | 

2. As the Sine of the Courſe, is to the Departure; ſo is 
Radius, to the Diſtance failed, ee 


By the Sector thus; | 

As Lateral 412 min. is to Parallel Sine 56 deg. 15 min. 
ſo is Parallel Sine of go deg. (that now being Radius) to 
Lateral 495 min. the Diſtance, aeg. S 1 
After this manner may any Proportion be wrought by 
the Sector, which I leave for the Learner's Exerciſe. 


| ANGST ” 2 N —— 
ä — — n — 


—— — 


The Uſe of the follwing TABLES of Lati- 


| tudes and Longitudes, 


J Atrtude and Longitude are two primary Affections of 


the Earth: By the Help of theſe two the Geographer 


endeavours to repreſent the PartS"of the Earth, that they 


7 keep ſymmetry and proportion with the Whole. 
atitude is an Arch of the Meridian, comprehended 


between the Equator and a Parallel; But Longitude is an 


Arch of the Equator, intercepted between the Meridian of 
London, in the following, Tables, and the Meridian of any 
4 %%%o:W tan bod eee | 


For the exact ſettling of Latitude, we have many abſo- + 


lute Helps; but to determine the Longftude of a Meridian 
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and more eſpecially. the Longitude. of a Place at Sea, in that 
Which hath, and ſtill wearieth the greateſt Maſters of 
Geography. 
I have endeavoured to ſettle the Longitude with : as much 
exatneſs as poſſibly I could : For I not only calculated 
according to the Latitude and Meridian Diſtance of each ? 
Place. from the Meridian of Landon; which Meridian : 
Diſtance I obtained from the exaſteſt G reagraphic Charts i © 
extant, but I conſulted with the Reckonings of {kilfu] , 
Mariners, and when I found any Oilerence, J ad; uſted : it | 
both according to Art and Reaſon. 
As for Inſtance: J had from able Mariners, upon their 
long Experience, the Meridian Diſtance from Barbadss; 
to the Lizard : According to which I have ſettled the 
Longitude of all the eminent Places in the Wejt- Indies. 
Ant for the ſettling of the Longitudes of Places in the 
Faft- Indies, I conſulted Obſervations of Eélipſes, both An- 
cient and Modern ; as in Page 161 of Harmonicon Cale/to, 
the Difference of Meridians between G and Londen, is ©, 
48m. and Mfaſluccd and London, bh, 494m. My Table hath, 


a K A A aÞ> 


" Ws FX WW Wo WY Wo YA 


| the former of theſe 5h. 58m. and the latter bh. 45m. the 
F  _ Difference between my Tables and the former of thelc 
| | Obſervations is 10m. and of the latter am. which Differenec 


| may be born withal, . 
1 Af the Reader conſiders the Time, being 1664, with l 

e the great Labour and Pains (to my Knowledge, being 
* then his Servant, the Author beſtowed, and expendel 


_« in compiling this Work, the Perfcirmance may juſtly MW | 
Le be look'd upon as then the beſt of its Sand: ©... 
: INN ec But. ſince that Lime there hath been better Helps, 1 


* new Diſcoveries made, and new Places found out; th? 

e Co rrectbr, at the Requeſt of the Bookſeller, and Sat of W 
Reſpect to the deceaſed Author, but moſt of all for the | 
| or” Public Good, hath made ſuch Amendments herein as M 
[! ce were. Holfible, by comparing” of the beſt Obſervations, 

13 = Tablet, Charts, Maps, and Sea-Journals, he was able to 
U IRE + e be concluded, that theſe Tables: * ä 
AE En Ih 56 | 
t 


"ns 
N 2 2 — 


LC ? 
4 I. "26%. 


” » * * 
gry Bol... a> oY | "ah 
* : > 2 4 : „ 4. I oy - 
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„che trueſt, or come {ik general) neareſt the Truth 
of any extant in our Language; not that they are ſo 
« exact in eyery particular Place, as to need no Amend- 
s ment in Time, but with reſpect to the preſent Help 
| « they are ſo. | 
And now I could wiſh that either Authorit would 
| ec order, or that all Perſons concerned in confiriin; 
c Tables, Charts, and Maps, would mutually unite in a 
| 4 fixed Meridian where to begin Longitude. 
t % For altho' Longitude may be begun at any Meri- 
66 Han, yet the Convenience of its beginning at one 
. « Meridian, in all our Engliſþ Navigation Books and 
; cc Charts, would render the \ "Study ar Practice of Na- 
c « vigation much more pleaſant and eaſy than now it is: 
« Such various beginnings and countings of Longitudes, 
c occaſion ſome to ſtumble, others to miſtake, and ſome 
« to condemn all to be falſe, by not conſidering the 
„ ſeveral Meridians made uſe of, which ſuch. a  withed- 
for Union would prevent. 
But this is not likely to be in my Time, who am 
ce ſo near the Grave; yet ſhould it be ſet on Foot, while 
« am on this Side the other World, my beſt Perform- 
** ances ſhould not be wanting to promote it, and ſhould 
« count all my ſpare Hours from neceſſary Preparations 
« for my laſt End, well ſpent in ſuch a Uſeful and Public 
« Good ”. 

Note 1. I do begin the Longitude ; in my Tables) at the 
Meridian of London, and increaſing it on both Sides the 
| ſaid Meridian; that is to fay, both Eaſtward and Weſt- 
8, ward, and End in 180 deg. the oppoſite Meridian. 
be 2: "Therefore (according to this Account) all Places on 
of W the Eaſt- ſide of the Meridian of London lie in Eaſt Lon- 
he gitude; and on the contrary, all on the Wett- ſide of it lie 
» in Weſt Longitude. _ 

5, 3. If a Ship be in Eaſt Longitude, falling to the Eaſt- 
to WM ward the Longitude increaſeth ; but failing to the Weſt- 
are ward the Longitude decreaſeth, 


"il © 15 4. And 
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| 4+ And.on the contrary if a Ship, be in Weſt Long! 
| tude failing to the Weſtward, the Longitude. increaſeth, 
and ſailing to the Eaſtward it decreaſeth. 


F. Take Notice, that at all Places in Eaſt Longitude, 
the Sun cometh on their Meridians before he cometh on 
he Meridian of Londen. As thus: if a Place lie in 15 
geg. Eaſt Longitude, the Sun cometh one Hour ſooner 
to the Meridian there, than he doth to the Meridian of 
London: If in 3o deg. Eaſt Longitude, then two Hours 
ſooner ; If 45 deg. three Hours ſooner; if 60 deg. four 
Hours ſooner ; if 75 deg. five Hours ſooner ; if 90 deg. 
ſix Hours ſooner ; if 105 deg. ſeven Hours ſocner ; and 
ſo you may reckon for any other: Longitude. But on 
the contrary, All thoſe Places that lie in Weſt Longitude, 
the Sun or Star cometh, on their Meridians after they are 
paſt the Meridian of London. +5 


To find the Difference of Longitude between any - tw 


Places. 


JE both Places be in Eaſt Longitude, or both in Weſt 
1 Longitude, ſubtract the leſſer Longitude out of the 
greater, the Remainder is the Difference of Longitude. 
If one Place be in Eaſt Longitude, and the other in 
Welt Longitude, add both together, and their Sum is the 
Difference of Longitude, if it exceed not 1 80 deg. but when 
the Sum doth exceed 180 deg. ſubtract it from 360 deg. the 
Remainder is the Difference of Longitude required. 

5 if i O41: in . 
Note, That the Longitudes of Places, tabulated in Mr. 
Corson's Mariner's New Calendar, heretofore eſtimated 
from the Meridian of the Lizard, are in the laſt Edition 
of that Book, reduced to the Meridian of Lenden. 
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8 4 
4 TABLE containing the chief Harbours, Head Z A | 
ande and lands in the World, fhewing their = 
Latitude and Longitude :. Beginning the ſaid = 
| Longitude at the Meridian of — 7 
The Sea-Coaſts of Greenland. i} | 
[BED 4 i aps | RAILS | 1 4 
- 5 | 33 5 ite iT It. + 
. B. N. p. M 
Acluits Headland 79 5 11 00 '] 
Fair Foreland ———— =179 20 052 
Cape Cold che North End of | Wo Rb: 
Charles Ile —— — e 
Black Point, South End of 11i—— 78 00 1030. 
Dear Sound ———————,79 I 12 40 
Foul Sound - — — 5 28 j12 50 
25 Bell Sound — — 77 15 8 112. 40 : 
Horn Sound ————7 45 13 3 | 
Point Lookout ————— —— 62215364 
Helies Sound ——— — — — 78 55 £421 50 W 
>. {Cape Barcan, or Barcam - 78 15 8422 115] 
| GT... + 
. | ede . ̃ 031 
Wegro Point © hs Ins- — 5 2423 388 T 
[Hope Ifland — — 756 18 5 23 45 
Cherry Iſland, or Bear Iſland 174 30 8 8 | N 
F Ice Point, or Cape Deſire = — 77 49 69 10 
| Admiralties Iſland — —— 75 os [55 50 
15 Langeneſs ä — rn nan ernment 7 20 153 36 
Croſs Point ———————————|7 oo 53 12 
. Fretum Burrough —— 7 oo {6 20 
- Colgoyen He — — 169 oo 45 o 
Cape 6 — 69 os 42 35 
| Cape 84 ſo . [60 30 fa 00 
5 W SS Q3 5 A 
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The Coaſts from Archangel to the New of Nora. 1 


3 


COAT: | _ 
Names of Plates... . . 
11 —— _—— z 40 30 
Cape Grace, or Cape Bona zm 60 0 136 30 
ape Gallant, or Sweetſnoſe 68 10 34 45 
Ki duyn Iſland ————— 199 er 20 
River Kola Entrance — — 69 B 
Fiſhers Iſland 170 oo 126 38 
North Cape — —— 174 23 23 2 
romſound Iſland —— —— 1. 0 
Hand Sanien, South Weſt Point — 69 35 8 13 00 f 
Loeford, Weſt Point ——— [68 15 109 40 - 
Werro, or Weroy Iſland 67 30 F 07 308 
{Dronter, or Dronthem. — 63 40 8.10 159%. 
Rane] _ — 63 15 CI o6 30 8 
orth Point — | [62 209 fo 26 
atts Neſs, or een Neſs South Point- [61 45 oz 36 
earle Iſland the South End 60 40 [oz 38 
North Bergen — —— 60 10 [o 40 
Bommel Iſland, North — 59 25 jog 40 
Jedder — ee i 
e of Norway ———— 57 45 lon. 24 
ee £28 7 2 7 1 By 
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Sea-Coalts in the Sound. 


Names of Places. 
Maerden — 
Caper wick ——— 
Anſloo or 6p og — | 
Gottenberg G at — — ER 
Cape K! 
Elfenburg— — 
Valſterborn —- | 
Chriſtianople c 
Calmerñlũ%„%; 6 — — 
. South End — 
Deland the North End — 
Landſort SEEDED a 3 
Stookhotm  - —— — oats pee 
AbooꝛĩñĩÄðVç—uõ(äœT————ĩv5—ßÄrÄ5rðv5X˖·4—— 
Raſeborg —ͤ— 
Borgo — — nrnnre ne enn enec— 
2 2 Sound — — AK 
Peterſpur gh —— 
Narva x e 


Revel — — * — | i 5 
Nargin Iſland | 


— : —— 


f 


Latitude 
D. I. 
58 19 
59 20 
59 40 
5 HS; 
56 30 
56 10 
55 28 
36 0 
56 49 


Sybranneſs in Dagoo, or Dagerort | 
Arenſberg in Oeſel Illand 


[Parnaw —— 


Longit. 
D. M. 
08 57 
10 10 
10 CO 
+ WW 
1 
12 30% 
13 OO 
116 oo 


7 C4 

* J 

b 0 

- * x 

- , a7 4 * _ * 

1 — . — Fc 

— n 1 - | 
—— — women —̃ 
— — — — — 


Runen Wand — 7 
Domenek ä — — * 

| — 

1 b 
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tems on. 


Sea Coaſts in the Sound. 


oy = 
” — 


Latitude Longit. 
D. . - 4D; N. 


er Winda - 78 2 — 7 5 22 C 


Names of Places. 


er Memes — rn 55 48 21 36 
Coningſburgh =» — — —— 64 43 21 35 
Dantzick e 


Heel 


Faro Sound — 6 — —— 68 3 8 50 
Gotland Wiſbu ——— 57 3918 30 
otland, the South End —————— 57 O09'|I7 45m 
ornholm — —— — [55 15814 45 8 
amin, or Hamin —— 0.0 
aſmond, or Rugen ———————|;4 40834 009] 
Roftock — — 654 37 21 18 408. 
and: — — — 54 25 13 168 
Wiſmar — — — — Io 12 oo 
Lubeck — — 54 6 fog 5 
Copenhagen ——— — 155 41 12 50 
Elſenore . .— — — 56 22 12 42 
Uranibung⁊ ü ::. — 55, 54 12 58 
Anqut, or Anholt Iſland 56 50 [1 06 
Leſon or Leſnow Iſland, or Jeſou 57 5 10. 30 
. Scaw — — — 2. 30 10 0 


— 


The * Coaſts of Holland and Flauder 5, from the 
Scaw to Calais. 


— —_, and. 
— et. — 1223 — 


20 Land, or  Helighland Illes — 54 24208 35 8 
Hambroug ————— —— 53-41-1479 358 
Bremen ——— — 53 30-109 oo 
Enden — 53 01107 358 
Ameland Iſland, or ee 53 308.106 2008. 
FZschelingꝛ⁊ʒ — 53 7h 588 
Ihe Fly | #2 16 N 05 30 | 


Rs 
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| The Odette, of Holland 10 Flanders, from the Sea * 
N to Calais. | 2 ? 
— M4 n 4 ** b ip = F 
| 1 I Latitude Longit | 
Names of Places. 1 M. P. M. 
The Texel 3 — 53. 15 Y O5 
Amſterdam⁊·ͤüũ - — 52 234 O 
Rotterdam —— 61 55 304 30 
Antwerp —— — 15 107 o 
The Brill! —— m— 52. 0 — | 
Middleburgh in Zealand 51 375 
Sluys —B—B;;;ͤ 4 
Oſtenee⁊xw — — 51 14 | 
| Dunkirk — — — — — 02 (02 


ö 

8 The Sea- Coaſts about che Iſland of Lind. 
Grims Hole, or Geubermas's =: ee eee 

Rocks — I 3 
{Gamar Iles, or Gille — — OG 46 
Weſtmania Iſles — — — 63 30 
Rook Point, — — 64 OO 
Snow Hill — — —— 65 1 Sv] 
Fair Foreland — — 686 2 | 
Rage Point, or Orgal * —— 66 oo 
Marza, or —— — — 66 08 8 
Grimſa Iſle - —— 67 15 8 
Lange Neſs . — 66 468. 
Bargarers Point.. 66 200 
Silly, or Pappy Iſle eee e 412 
on Bay — —— 164 50 12 
Merchants Foreland— — — 463 25. 
Portland 464 02 f 
Greens Iand ————— on. 50 | 
l — ——ů— — 
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i 0 - The Sea-Coafts of Scotland, 

tf: 

| Names of Places, * 05 0 Lone 

"BE; Tal No: — . 
Hand of Lewis. North End- - 58 20 j07 00 
Farro Head, or C. Wrath 58 34 o 10 
Bherland South End — —460-- %% oz 60 
1 — — 20 20 
les of Orkney — 59 108 03 22 > 
Cath Neſs Point — w—_— — | 40702 36 U 
Buchen Neſs ————————|7 45 801 18 
Aberleen — 157 2201 405 
[Durdee———— —— 56 28 8.02 40 8 

Leib 56 00*Joz 56 

þ Enburgh — T3 38-0. "IY 
3 wick ——— 1 


— 


"I ke Sea Coaſts of England from Berwick to the Lizard. 


| ewcallfc — — |: 12 [o 30.2 
Phbeiles, or Sheilds ——— — 155 2 jo 238. 
Sunderland — — — 54 55 lO 20 15 
5 artlepool — — — —— — 54 43 100 565 
b 54 26 oo 5003 
Scarborough 3 . e 
Flamborough Head — 4 8 Soo 11 U 
Burlingtonꝛyʒ— 54 oo7]-o o8t- 
— — — fen 
52 85 90 20 
3080 567 
10 Joo 25 * 
55 ſoo is 
10 jor oo?! 
08 do 55 8 
10 3 Og i 
bs Ak | 
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| 
The Sea Coaſts of England, from Bui to the Lizard. | 
Winterton ———————2 57 fol 22 
16 4921 28 £ 
442 101. 16 
.10---49T 9g; 
O5 01 18 4 
58 [oo 56 | 
31 20 _ooy 
28 Joo 26 
27 vt 14 5} 
27 01 2409 
25 [01 148] 
os 91 1 
53521 26 
06 jor 18 
74 53 rot b 
026190 45 
e 
55 [99 42 4 
49 100 
42 01 26 4 
56 0 54 
42 02 40 | 
30 [02 448 
46 123 9 
| ea — 50 38 193 28 8 
The Berry — 50 25 03 49 &- 
[Torbay - ——_ 22 3 3 by: 
Dartmouth ä 50 26 oz 38 
The Start Point ———— 1 07 | 03 47 
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Names of Places. P. . 


1 ; 


Seven Stones 
. onde Iſle 
Briſtol 


| cilly tans q the ; weddle —ͤ — 0 o o 


| artland Point—— 


| SE | — 49 56 


——— — IN 50 IO 


— — 


— - 51 20 


Sach 2h — 


— 5 22 - 2— 1 . 51 335 


Liverpoole — 
Weſtcheſſer — — 


bt. David's Head —— ee 
Barſey, or Bade 1 Iſle 


Lancaſter —— — 


| ——— 8 1 2 155 

— — 52 44 
een rn 53 — SO. * 

eee —— 53 237 — 


7— 


— — 


White Haven 


He of Man, Weſt End ———— 


r 54 42 By 


Tae: 17 — 
— 3 6 


TOY enter 


Holy Head — 


* 9 


06 06 
00 45 


0 40 


0% 35 
of 40 


art Bay, or Mort ewe — 4 — 12-41 04". 40 5 


4 33 8 

14 25 8 
8. 0 145 
05 -- 15%. 


00 f. 05 (222 


os oo” 
03 % 
O4 20 
404. 35 
23 30 \ 
495. 00 


E. 
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3 iner iner's Compaſs PT = 253 4 
The Coaſts of Ireland. "= * 
ibs Names of Places. Latitude T | 
B D. M. D. M. | [j 
| air Foreland '—- | —— | | | 
London-Derry. - | . $44 = - A x 
Hand Torre . 54S r | 5 5 L |] 
Illes off Arran . 2 48 3 1 
Stags of Broad Haven — ö 54 97 110 5 | 
Iſles or Arian - 3 © | 
Gall, or Doen's Head — 52 40 25 82 
Lupie” . | 4 a8 2 22 =| 
{Lunnek — . $48 22 oy 5 8 
Blaſques . | = 5 | = E 4 288 
Skillocks — K 5 3 ogy. S 
Cow. and Calf ES 4 th . 15 13 5 
Mizan, or Millen Head 1 Jay F : 5 
d Head of Kinſale 1 468 5 | 
Cape ! own it oY I 7 : 
Kinſale — | — 8 - | 1 ” 85 | 40 AG 
Cork 1 | 5 FOR: 8 3 50 WY 40 
Waterford += . 2 2 2 +80 
Wexford — — ———————_ — 22 5 09-485 
| pon aig — — — HE Sh | 85 22 | 
umbay Iſland - — 3 24 7 30 | 
'The Sea Sos nth France. | 
{ 0 og 5 Wh 
Calais as 5 pc _ e i: 
Pießpe inch 5 + 2107 8 
Sain Head, 8 de Antifer — 49 44 1 
Rouen Mouth — — 9 348. 
Cape Barfleur = — 4 5 
2 de! la Hogue A — — 32 7 2 | 


254 E be Leier . Reflfe, 
The Coaſt of France. 
— Latitude Longit. 
Names of Places. ID. M. D. git. 
| Alderney — — 49 50 [32 12 
be ks 50 102 20 
33 9 40 
15 802 20 
39 7 
33 03 49 
50 04 OO 
30 56 82 
27 los oo 
23 fo 25 
25 04 28 
— o2 sos oo 
Weſt Penmark——— — 8 Ko 
— — ix8 og 108 
Nantz —— — — 47 14 2 ol 30 K 
Heys Iſle ——— ä 46 248 02 14.5 
Ille de Rey the middle 46 108 01 3005 
Illes of Oleron — — „ oi ook 
Rochel — — — 49 105 ol 11 * 
| Bounicaur City 3 — 4 00 zs 
St. Sebaſtian —— 43 24 fo 27 
Bilboa - 43 29 O 58 
Cape Pinas ———— ä 43 5 6 09 
Cape Ortegal eee 44 04 o/ 48 
Cape Corunna, or r Groin- 3 28 09 25 
Cape Finiſtere ——.— 43 12 09 40 
Ifles of Bajona - — — 1 
921 1——.—.j— — —— 41 10 soo 2 
Burlings- — — mn ONE 39 35 o $4 
Nock of Liſbon ————————-| 38 52 | Og) 50 
TLiſbon ————————— w—_——— ———— 38 42 08 * 
Cape St. Vincent —- —|36 53 [og - 
Cape St. Le — — 36 58 08 30 


r 
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| The Coaſts on the Main Continent within the == 1 


— — Ow 


Names of Places. Gaps) 5 ade ; . | 
Gibralter ———————————|36 12 o $3W 
Malaga— ——— — 36 48- og $oW 
Cape de Gat — — 36 40 oo. 40. 
Cape Paul ĩ —— 38 15 loo o;5E 
Alicant —̃ä ä ——— 38 35 oo 15 
Cape St. Marti — 38 46 oo 40 
Barcelonia — — 41 26 [o2 18 
Marſeilles: EE 43 19 fh 27 
Toulon — — 0; 0 
Genoa ——— —— 44 25 08 43; 
Leghornkwya - — — 43 28 10 35 
Civita Vechia — 42 10 rz 25 
Rome üũñ¶˙) —— 41 54 Zz 12 4 
Naples —— — — I: 14 4 
Cape Sparte vento 5 37 554116 558 
Cape Colonne — e OT 
Gallipoli ——————————9 56-18 437 


Cape St. Maria, or Lucia ——————j|39 45 5 19 00# 
Ancona | 


. 6. BE 28s bs bp 
Venetia, or Venice F 
Zara — — „c 44 30 16 35 
Raguſa 42 5 is 50 
Cattaro . ——— 42 47 19 17 
La Valona ——— „ 7 7; 
Point Palerma ———— ——————ſzo 00 20 15 
[LEPanto ——————— ee, 19-144. $28 


Cape Matapan, or © Clin —_— ——— 6 zz; 22 41 | 
ape St. Angelo, or Angulo ———— 36 32 23 56 
Athens — . — 637 58 [24 os | 


W Fong —. A. 
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eres 4 on the Main — within the Frater. 
FF . 
| N of Places. * 7 Js 
© Martelo SH Fon | 3 5 
| of Negropont —— 8 85 —|; * hae: 93 
[Cape Colom, or Tollonne $7. 45: [ad 42 
Salomca ———————]404-123' 13 
| [Cape Monte San&to — — — 40 26 25 0 
[Gallippoli ————— —— 140 33 27 20 
Conſtantinople | — 15 89 128 56 
Cape Barbador, or Baba —— 39 30 26 30 
Smyrna — —|38 28 27 25 
Cape 8 or Blane — 38 og 26 32 
Epheſus — — — — — 38 1 ⁰⏑œc²—- 53 
Antiochetta - — — 36 30 32 46 
Scanderoon, or Alexandretta — — 636 34 36 30 
| Antiocha — 309. 36 25 
Aleppo ———r;— 55 Zz 7 
Tortoſa — — 35 oo 36 30 * 
| Tripoli | — — — 134 38 36 res 
Joppa, or Jaffa — 32 275 35 20 
Jeruſalem — — — 513.35 228 
Alexandria — — 31 108 30 198 
Cape Ruſato —ů — 1 21 25 
Cape Meturato — — — Ä 16 ̃17 
Ir 5% i 10 
Sula - . ͤ ͤ - 
Cape Bona _ — — — 137 983 11 04 
Tunis | — — 36 30 10 17 
Rena — —ů 6 52 os 19 
Seven Capes | - — 37 15 o/ oo 
Gigeri 0 34-1061; 
Cape Tidelles, « or ——.—— 37 15 . [og 18 
Alger ———— d 03 16 | 
Cape Tenes an — | 36 45 O1 50 
Orain — — mn any 36 02 400 26 
Cape Tres Forcas —————— 3s 30 oz oa 
Ceuta — „ 45 
—.!.!. WH LON Re > 


OSS see IP Tt HH OSD OO S SZ A 
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Iſlands within the Straits. 


Names of Places. 5 N 
| Formentura — — 38 33 
Ivica 38 50 
Majorca = — — —— — 39 30 
Minorca —— —— — | 39 76 
C. Tolare, South 138 4 
C'S. Reperade N. | End: of Sardinia | = 
Alinatia ——————— 41 03 
Bonifacio, South | 26 
E. Corfo, North | Can of Corſica | 4 50 
Caprai, or Captia—- — 43 03 
| Lilboa, or Elba — 42 45 
Planoſa—-— — — — 42 30 
M. Chriſto —— — 42 17 
Palmarolla, or Palmeria — 41 03 
Ponſa ——— | — — 41 oO 
Iſcia, or Eſchia —————————|49 $45 
Strombello — — 38 58 
Volcanello — — — 28 27 — 
Fellicur — — 38 30 2 
Allicur —— —x 38 28 5 
Uſtica 38 36 
Trapano Weſt End ot \ — 37 47 
Palermo in ————— | —138 O6 
C. Paſſaro Eaſt End of Sicily 36 38 
Meſſina in — 438 07 
Siracuſa in- — — 47. 83 
[C. Molin in- — — 3,7 42 
Pantalaria 36 48 
Limoſa — — 35 56 
Lampidoſa — . 38 34 
Malta ——— - | — — 35 53 
Ouvre Voeil, a ROKkx 35 48 
Grande, or I. Longo — 144 25 


Longit. 
D. M. 
„ : BY 
01 40 
03. 03 
0 52 
log 12 
. 
09 08 
og 46 
29 50 
10 17 
14-00 
10 45 
5 
13 35 
13 37S 
14. 30 
16 00T 
15 3308. 
15-002 
14 42 
13 52 
F 
1 
15 40 
16 20 
135-43: 7 
5 
12 20 
3 3+ 
12 46 
1 3 
16 36 
16 18 


„** 


7 be A 8 Compaſs ee 
Hands within the Straits, 

— * q | — 

E Latitude | Longit 

| R ) | | 10 Alt. 

| Names of Places. | D. M. PD. N. 
Poma — — — 43 10 1 88 
St. Andrea —— 13 12 16 26 
Liſſa — — 6 43 06 7 16 40 f 
Agoſta ——— — 58 7. 7 $0. 
[Corzola — — — ä — — 43 3.4.12 325 
Melada —————————— 42 528 [18 0685 
Corfu — = 39 42 8 20 058 
Cephalonia —.— — 38 15-121 00 f 

Zante —— — — 37 46 21 14 

Sapienſa — 38 40 45 

Iſlands in the Arcbehelago. 

Taſſo — —— 40 40 25 17 

Lemnos — ä 39 59 25 37 

1 Cape Sygre —— 39 I; 26 6; 

Metyline Te Olivia — ——|-38 57 27 co 

Siatto, or Schate— . ĩ³x.!— 39 22 23 53 

Scio, Or X10 — | —— 38 22 26 12 
batmos — e eee ee W- 5 ea. 26 55 
Io... 7 35825 36 
Zio, or Sea — — p_ 0. 
Ferminia, Fermina, or Termie————| 37 24. 8 24 588 
Serfante, or Sifanto— .. 36 58 8 25 20005 
Millo, Mila, or Melo ——— — 36 40825 oot 
IW. Cape St. e 35 15 &|24 ' 00® 

2. m end of Candia in Cape Solomon 35 OO N 27 08 

1 So wth End Cape Tranquill — 36 or 28 28 

S. W. — — ͥ — . Baſta — — 34 ; 57 — 32 9 

Eaſt T end of Cyprus 5 C. St. Andrea 35 31 {3s oo 

50uth ) ——— CC de — 34 30 33 10 
. 3 


rr 
. ———————— — _ — —— one oe 


FE 
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Sea Coat of BY ;rbary and Gu, from I argter to Cape 
5 | ona Eſperance. © 
EE Ws. Latitude | Longit. 
Names of Places, D. M. d . 
— ä . — — FI 
Cape Spartel Fr 
Salle — 35- $4106 #04 
Cape Cantit—— ———|32 36 0 19 
Cape de Geer — —-—-—i 30 27 \ 06 
Cape de Non 2 1-9. 
Cape Bajadore — —-— 26 4 15 35 8 
Cape Blanco — — _ 20: 32 7 33 
Cape de Verde — | 14-43 117-200] 
{River of Gambia's Entrance 3 08" 114-468 
Cape Roxo — — It 50 [15 048 
Cape de Monte, or Mount — 06 23 212 o = 
River Seſter, or Seftos ————————— 05 24408 36 
Cape de Palmas ñł]v« 04 13 06 45 
Niven St. Andrea — — oi Os WM O4 45 | 
Cape Three Points 04 232% 388 
Cape Corſe T 9 5 = 02: 00. 
River de Volta, or Accara” ————— 6 355 93. 235 
Cape Formoſa — —— — 13 6 403 
New Calabar Entrance ————-lo4 42 08 3 
Old Calabar Entrance —— 04 10 oh 45 5 
River de Camaroncs — 193 25 1105 
BW ind Fernand Poo ——— 2 42 io 308 
Hand de Prince, or Prince's — ——91 .40::109--15 
'W River d de Anger, or Angra —————|o2 50 10 el 
| Hand St. Thoma | 02 co 09; 20 Y 
ll [and St. Matthews on 30 [ob aLW 
and Aſcenſion —————— — (07: 40 i 6&W = ! 
KF ind Anabona ———— 62. :102107-.27B 
| Cape Lopas — —— 00, 35 100 6 Bf. ö 
Cape Negro — — 16 I: 31 EE 14 
Wei land St. Helena Nova ——-—-————6 c 05 04 Ef. 2 
| and St. Helena —_— — — 1 ) = | i 1 
River Congo — —— — — 5 
Cape St. Thomas — en 24 


14 
F 
1 
t 
| 
| 
32 
i f 
70 


— 


7 be — Was Rectiſted. 


B ana Efrerance. 


4 


—_—_— * W 


Sea Coaſt of 527347 and Guiney, from Tangier to Cape 


95 


| JE C Latitude | Longit. 
| Names of Places, B. 1 ty. NI. 
| | 
Cape Secos, Sego, or Seca ——— 29 00,115 56 K 
Cape Bona Eſperance _ — 18 40 El 
(Cape Arwlhas, or Lagullas —————|34 54221 20 E 
Ind Lriſtian de Acunha —|37 o [13 Fo 
| | | | 
The Sea Coaſt of Bargille. 
| and St. Faul — — n i 8 
Para River — — — 02 50 42 47 
Cape ot. Roque —— —.— = [95 : 00: 133-47 
Rio Grande —--- — —— e 20 5 $7: | 
| Permanbuco . — 48 35 30 
Cape St. Augustin — 0 35 35 20 
Ifland Verdinando ILorenba p“ 3 890 31 10 
River St. Franciſcto ——— | 19 380 % 80-1 
Bay de Todos Sanctos —— 12 467141 00. 
! Port Segura — 140-25 bY 
| Cr p: de Abrolhos _ 4 15 Ai 07 
Spirito Sando x;k —— 19 9842 108 
Cape St. lhomas — ee eee 22 108 [42 1500 
Cape I'rio - — oy. 208 
land St. 0 Catherina - — 77 0 
River Grande's Entrance — 3135 
[Cape St. Maria — ä — 4 36 
River de la Plata, or Ca ape St. Antonio — 357 40 
| Ov! tle St. Andreas — 40 
Bey Sinfunda, or Sinfendo 42 35 
Point de los Leones — —— 44 00 
River Camerones — — , 
Cape Blanco— — — 46 50 
Pepy's Iſle —— 47. 20 
Poine of River St. Julian 48 40 
Cape Virgin Mary of Magel. Straits — 52 O0 
HEY Mare Straits —————- 4 3 
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The Sea Coaſts of Brazzlle. 


KL Latitude | Lom 
Names of Places. B. M. D. M. 


* 


10 115 orp, the S. part of Terra del Fuego 57 308 79 35 


© 4. 
| Iſland dos Picos — — 22 30 % 1 
Iſland de Martinvas — | = 19 JO ”-120 5 5 th 
Iſland St. Maria de Agel _ 19 408 |9 10 


Iſland Frimdada | — 
Iiland Aſcenſion ORE — 


The Coaſts on the Main Continent in the Faſt-Indies. 


Bay de Nia Daliagoa — ; F 
River St. Lucia — — 128 zo 32 17 
Cape St. Martin, or Maria — 40 5.0 
Cape Corientes — 3 I. 
Moſambique — 15 044. 
P. de Aguada, or 8 10 17840 10 
| Cape de Fallo —— -.- —— 09 00 f. 39 20 
Tongon — — 0. 0 0 
Mombaſo — — mens nem =103: £0138: $05 
Molinde, or Melinde — ——— „ 
River Lamos — 91 20 4 138 
Magadoxa — — o 20 l 88 
Cape de Baſſas, or Boxos ——— — 4 o6 147 38 8 
| Cape de Gardefoy - ———— 11 44 51 20 
Aden ——— 13 80 247 8 
Mocha — — — 1 1034 5 
Cape Matriaca 15 23 52 10 
Defar ——— ——— co ο 55 35 
Cape Reſulgat . — 22 413/59 45 
Muſcat — — — 23 32 8 599 45 
Baſſota, or AA 29 45 49 20 
| Gumbaroon — — — — 27 20 56 40 
| þCape Glado 1; 30 3 34 
| . 
K 


22 The Mariner's Compaſs Redl iſied. 
The Sea Coats on the Main Continent in the Zaſt-/rates. 
= ora, 
Names of Places: | 5 38 ” D. * : 
| | | 
River de Sinda, or Cinde 24 45 07 35 | 1 
Diu Head — , | 
Eo a nn ni me ene d 
N IDeman 3 eee ee 1 -: 73 30 : 
Bombay Hand — nn 9 18 73 85 | 
St. John's —— — — — 19 55 73 20 1 
Chaule, or Choale — ee © 31 73. 37 - 9 
Dabul | — — — — 8 03 74 C0. N | 
Rajapour Ifte mmm mms — 17 % „ 19 „ l 
[Goa —— — — — „ | L 
Carwar-——— L! 14 47 7 00 6 
[Manquelore — — wn —|12 53-75 25 | 
Tellecherry —o—o—————— —— 11 420 |75. 25 | 
Calleeu . 7. ö 
ICannanou —— —— — — 10 2 „ | 
i a = 554 
[Cochin - —— —- —— jg 543.75 558 | 
Anjanga — — — | 08 208 70 2599 | 
{Cape Comarin =—— e 508 77 258 | | 
Colombo in Zeylone | 07 07 i | 
Point de Galle, or Gallo on the {ame jo6 10 80 10 | 
Dundre Head on the fame - — % o2 80 45 | i 
Trinconomale — . — 8 40 81 40 
Great Baſins Shoals — — ———O0 23 81 45 | 
nee — — — — 9 5 80 10 
CTC ̃ B?ö - OL 120-55 
Frincumbar - — — 1 1 
[Porta Nova — — — 1 4 79 44 
Pondicherry — — „ 
Fort St. David, or Tregapatam — 12 og 79 48 
| e rae ma I SE 35 | „ 05 2 
Fort St. George, or Madraſſapatam—— 13 11 880 32 | 
Pullicat —— — ——— 13 30 6 22 | 
[Armegon ——— — — — 14 16 80 12 
Petapoly —— -. . 6 80 42 


Due point, or Mecha . 8 32 
Maſulapa ata 16 22 1 10 
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The Sea-Coafts on the Main Continent in the Taft Indies. 


7 12 Latitude LG] 10 by 
: Names of Places, D. M. P. . : 
Maflipore -— — — —— 16 30 81 77 
Viſagapatam ————\ 43 83 57 
Birmlapatam — _ 17 51 84 09 
Pondy — — — — 18 49 4 $1.6 ee 
Jacarnaut Pagod — 1 86 42 
Arſepure —— — | 29 11 87 23 
Point Palmirasꝛ⁊ 20 42 „ 
Balaſore Road B V : 
Piply — RY Ha Rd, 25 87 57 | q 
Hughly Cd ou : 123 O9 89 ©5 | x 
Dacca — 8 123. 57 90 55 ' 
[Caſimbazar — 25 8 88 45 it 
River Bengal — 22 17 92 21 13 
River Aracan — — 20 10 = 93 40 & i 
Pegs — i 
Melacca ————— — Oz. 12 | 102 10 8 Ft: 
{Formoſa — ——;02 oi ii 300 5 
Foint Romania — 0 168/10 16-8 4 
Point Cul ey 1 12 TIoF; 99 028 ty 
Siam Entrance — h — 14 18 10 5 5 T 
Cambodia Entrance — — — 10 28 105 00 15 
Cape Anarilla, or Avarilla—— | 13 25 | 108 03 * 
Cochin, or Chinchen — 14 85 107 56 F 
Tonquin —— e M40 1 
[Canton — V lt 
Amoye lfland — ——_—————..1 6-0 } | 
Hock ſew — — ee 1275 26 30 118 20 q 
| | j 


River Swadia ———— 
Liampo, Lingpo, Or Ning DO | C 
tifland Chuſan ——————— 30 
Naenquin ooooy_o_n—on—cnmor——_—_—_—— 7; 
Pekin 
EN Ila nas n tie Eajt-tndies. 
St. Paul . — 43 
{Romeras de Caſtclatnag———————— 2 
St. Joan de Liſbon 
[Diegen Reys =——— 


. Y . 4 — 
_ k - ary 
* 1 hy * 
"> 
S ye. 
n . 


—— — > LE Ire — — 27 
| 39 


— — — — — | 


n r  — — — 
t 4s þ * 2 * 
Ps \ 
;  —_ ks 9 , 
1 
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| Hands in the Eaſt- Indice. 
1 
Names of Places. 5 airade | 1 3 | 
St. Brandon — - —|16 38 64 30 
| Mauritius | ——— 0:10 2. £5 
Malha —————-———— ——|I1 15 60 30 
[C. St. Mary S. End of St. 125 47 16 10 
D D' Ambre N. Laurence } [2-10-7483 08 
St. John de e e „ 
| St. Chriſtova 17 36 41 40 
{| Mayetto —————- — — 13 10 [45 38 
I Joanna — — — — 2 10 45 Oz 
Mohilla ———— —————j12 , 44 23 
[Comero or Angazecha - ——— 1 40 43 50 4 
Morſia, or Monha — — o8 07 40 IT + 
| Lanzebar « — 0 9 $7 4 | [ 
[Fenda — ——Ä1ĩꝗ — 5 20139 359 
Comero ———— —ommmpopmpm_—_ —10 308 |44 39%, 
] Coſmeledo —_— 1.178 | 
Juan de Nova ————————--,29 30 8 52 40 7 ; 
Aſtore TTT ee. 0 — 
Agalega, or Gallega— „„ 1 
Setta Hermanes . ——— 02 47 5 13 f 
| Quevelo, Quebel lo — 03 53 52 36 — 
I Baſſas de Banhas . ———{o05 og 48 46 | 
- | Hermanos——————— — 03-432 154 45 : 3 
| {Tfland Gratio—————————ſo6 10 [3 o1 8 
Padra Banhas — — 6 10 6 32 8 
{ Baſſas de Chages, or Iſland de Chagos—jo6 5 68 45 | F- 
Three Germans os 40 104 é * 
Croſs Iſiandʒ— o ie 58 os I 
Sacatora, or Zacatora — — —„— 12 21 N 54 05 F 
| Ifland Abdeleur——— —— ——— oo. N|;3 04 \ 
| Cubello — — — O08 10 N 71 45 8 
} Malique — — og OO N72 FE 
: e Or r X 5 10 40 1 72 | , 


r — Res —— ASS > 
. ü WS We > oe , 


— — p 
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Iſlands in the Eafi-Indies, 


Names of Places, |L ** ene. 
Qualpena — CC ͤv 4" a 73 30 
Andomaon, or Antada— . 73 32 


Ceylone South End, C. Gallo 
Maldiviæ ores . —1 oo 25 76 22 


Vas de Diego 125 — —— 00 203 72 00 
Manila — 14 259 U 117 06 


Aynian * W. Pbint = "MP #0 fe 9 


Japan S. w . 24 Nis ed] 35. 308-1245 It 


Cocos —————.—— 04 10 91 020, 

{Andaman the middle ——12 35 53 19E} 

BOrneg —————————_— - o 50 [110 55 & 
Nicobar —————— — — 0 11 93 40 
North Weſt End of Sumatra — 0, 22 94 50 
Ben cola ——— 03 55 S104 08 
| South Faſt End of Sumatra —— [o 22 8105 10 
Jambe | 0 19 8 102 55 
Bantam — 06 11.5 105 55 
Batavia — mn = lo6 16 8 106 48 


The Southern Iſlands, or Cape de Verde Iſlands, 


St. Antonio ——4 17 35 24 
St. Vincent — — — 17 15 24 
St. Lucia, or Round and 17 07 £124 
St. Nicholas — — — 17 oo 23 
Ile de Sal—. eee 55 41 
Bonaviſta — —— — [16 og 522 
Mayo, or Ifland May +» —— 142 
St. Jago — — —— 15 84.22 
Fuego, or Fulgo — —— 4. 502 23 
Brava s — — 14 28 [23 
St. Paul ————o 20 125 


6 aw — A 0-4, 


——— 


* 
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The Canary Iſlands. 

| 71717... TH, 
| Names of Places, I. M. D. M. 
Sancto Porto — — . bY 415 54 1 

Maderia Weſt Bd —— 32 23 17 260 
Salvagas — — 0 16 5 
Palma —— — — 28 402% 36 
Ferro — — —— 4.7 45 8 

Gomeroü⸗ñũßÿ⸗ł4„kreL⁊ - — | 06 — 17 0555 

Pico Tenariff —— — 28 23816 28 =" 
, [Grand Canaria — ——— — 27 52 2 15 10 8. 
Allegranſa- | — — 29 2038 12 33 
| Lancerota - N 429 o 13 45 
| Forteventura South Welt ] End 320-0 -372-:.36 

The Weſtern * 

Corvo 39 534 36 55 
EE UNET once pron ee —139 32 30 54 
11 — — — ß IF. 
| Pico | — — — — 38 40 f 27 20 = 
St. George ——— 38 52 f. 26 oo; 
——. Xn. 57 28 345 
| Gratiola — 28 — 9 16327 o 
| Whale Fiſh ———— — ä ů 0 nr 5: 
oer Vega 1 — 38 43923 48 
St. Michael —— — —— 38 6 23 36 
Formigas, or Hormigas — 37 40 22 47 
St. Maria — — 36 9 23 38 
Ine Sea Coaſts of the North Part of America, Hudlin's 
IE | Bay and Newfoundland. | 

Cape Farewell —— | $9: 45 48 45 

Cape Elizabeth ———— 62 03 £166 50 < 
+ Hand Reſolution — 61 58865 04.2 2 
Queen Ann's Foreland ——— — 63 :48 174 45 85 
{ Salvages Iſland —— 408 70 1. 
j Saliſbury Iſlander —o— mm ——— 53 45 77 15 5 
Mill's Hig —— — — 64 26 2489 18 2 

Nottingham Iſle — nan mm 2 179 33 


YH; AY ay. i om. honnnt hon . a. OY RY YER 


—_ Y 


AMA 


_ — r *. „ A * 4s " * 
— ———ꝓ—— — .. 1 ˙ —⁰Ali. een FIGS +4 


The Mariner's « Compare Revifid, 267 


The Sea-Coaſts of the North Part of America  Hud/oiis- 
Bay and Newfoundland. | 


Latitude l Lon git. 


Names of Places. D. M. P. M. 


Shark Point — 64 30 82 55 
Cape Southampton — — [OL 55, 86 48 
Sir Thomas Roc's Welcome —— [64 15 92 4 
Cape Churchill 


— — 139 oo j095 20 
Port Nelſon, or York Fort — ————— 57 10 j93 58 
New Severn ——— —— co 88 20 

[Cape Heneretta Maria Ne OI] CE Of 84 30 
Viner's Hle — — 53 o 4 cz 
Albany Fort- 


——ů — 152 26 484 50 
[Mouſe River's Mouth —— [51 18 83 
[Point Comfort — —— 4 [81 11 
Frenchman's River 51 20 80 


| | 14 
| Rupert 5 Riv Uo a — —— 51 30 75 79 26 = 
Charlt on's Iſland — . 52 083181 20 7 
Danby's Hand — — — — 5 2 "I 5 80 56 © 
Shi phera's Hand wr — — 51 45 = 80 4899 ; 
Solomon's Temple Iitand- — |: 057181 coZ 
Weſton's Iſle — err 52 58 & 82 48 8˙ 


Cubbs Ile. —ĩ—ßv—2 4 10 


{Bear's Hand Anon 54 25 18 1 
Baker's Dozen's Iſles — 6 81 5 | by 
Sleeper” 8 Iſles — e 60 10 81 30 A | 
Mansfield Iſle, the middle 61 42 80 30 h 
[Cape Tones — — 04: 08 78 58 1 


Cape eee eee 62 | be 
[Cape Charles. ———— 62 35 „ il 
Button's liles SL NE — 60 25 656 27 


Bell Ifland: 


—._ — 


— H—— 2 8 "4 2 
Grey's Iſlands — — — - 3 | 4: 1 1 | 
Cape St. John —— m_— 52 45 | 
Pengwin Iſland | ——— do oo W 


— 
- 


* 
_—_ as... ts nn TY * 88 1 


. — ＋ he Mariner” s Compal Retiified. 


The Sea · Coaſts of Had. Bay, Newfoundlans, and 
r 


, 5 
Names of Places. 3 | gong = | | 
Trinity Bay Entrance ———|48 52 [52 20 | 
Barcaleau Iſland — 48 40 51 56 | ] 
Conception Bay Entrance —4 20 2 8 | [ 
Cape St. Francis. — 48 cg 5 46 | 
Cape Race —— — 40 4 i 5 1 
Bay of Bulls —— 47 50 jet . 29-1 
St. John's Harbour —— — 400 9 
| Cape St Maria — — 0. 563 23 
Placentia Bay | - „ 6 
| Cape St. Laurenſa·—— 47 30 54 23 6 
IIland St. Paul — — 47 10 568 18 | 
Cape Roye » — — | 45-00-17 -4© F( 
| Virgin Necks | ——_ 6. I 4 < 
French Factory — 5 108. 61 108 qo 
Bay of Breſt CR _ — 10 56 yy E 
| Tadoafack — — — 49 o/ 0505 | 

| Quebeck | 


Anti Coſti Iſland, the middle 49 40 #169 45 8 
Cape St. Charles, or Charles Straits — 52 10 


_ yu TL Py _ 


| 55 00 | 
Cape Britain — e 
Cape Sable —- ——43- $0. 64 58 
Point, or Port Royal—————————{44, 45 65 40 
Penobſcut River ———————————|44, 40 67 10 
North Yarmouth —— — 144 14 67 58 
Paſcataway Entrance—————— 43 26 70 10 
Cape Ann Iſland ————————|; 46 69 45 
Cape Codd — e 42-12 108 oc 
Boſton Entrance — _ m—| 42 30 69 23 
Plymouth ——— —— 42 o 68 30 | 


South of St. George”: s Bank ——- — 4 45 67 15 
South End of Nantuket Shoals —— — (30 | 75 
Nantucket Hand ——*+——————,1 15 68 48 


| Martha's Vineyard ———————— . 


. — Mariner $ e W 5 269 


Sea Coaſts on che Main Continent 1 in the N 


Names of Places. 55 . | 5 

| — . | | | „ | 
Elizabeth's Thing — — 41 35 69 13 
Block Iſland — — . 15 69 58 1 

Montock Point — 441 18 70 10 
Fiſher's Iſland . —— ii eee 

| New York — — 40 38 73 53 4 
Sandy Hae — — 40 25 73 54 | 
Cape James, or ans — 38 50 74 56 | 

| Lone fend,” the middle — 40 50 72 435 

| Cape May —— — — 39 6 73 39 
Cape Charles - —— 37. 16 74 WW 

| Cape Henry 37 0 | 75 24 
Cape Hatteras — —— 35 18 >| 74 20 .4 
| Cape Feare — —— 33 588 70 545 
Cape Roman, or Catti.— 8 


— 3633 27 77 5 f 


| Aſhly River, or Charles Town 


| Port Royal — 2 008. 79 431 
Bay of St. Auguſtine x —— 30 10g. 80 438 
Cape Florida — 24 57 80 305} 
| Laphillapina Or Apalachia — ä — 29 47 84 44 | 
River Spiritus Sanctus, or Miſchiſippi ) 1 
bs River's Mouth | oy I oy. 3 9059 1 
Tompeck — a 20 ies 
Liva, or Vera Cru 19 12 97 48 
Sierra, or Cape de Martin id io 48--Þþ © 
I 'Trifte, or Trieft Iſland ———————|1$ 10 912 
| e PIRIE —— — 19 30 92 10 } 1 
Cape Condeledo — H — 20 40 89 40 | ( 
Cape Catocha —— —— — 121 10 80 10 | 
{| Salamancha ————= — 16 50 | 89 10 [| 
Cape Henduras - ĩébʃ2ʃ 16 25 384 4 


Cape Camaron . 1 10 83 38 


The Mariner's Compaſs Re#tified. 


1 


| } 
[ The Coaſts on the Maih Continent in the 77” 5 fidice. 
Names of Places. 1 ate 5 un 
Entrance of Nicaragua — 11 2 84 15 
Porto Bello ——/ 33 79 45 

Darien, or Scotch de ene o8 30 78 45 
Cartagena | — ie 28 %%% „ 
Cape Conquiquaco, or Coquibaco — 12 4020 425 
Hand Curaſoa, or Auicaſao—. 12 108158 15 8 
Hand Margaritta o — 1 20 53 20 
Iſland 'Trindada = — —— — 110 15 850 178 
Mouth of Oronoque River os 15 30 25%. 
Cape Three Points 10 30 8•[ö2 10 f. 
Cape Naſſau S8 i 457-55 © 
N. Cape, the middle of Caopory Iſland | o2 o 49 56 
Suranam = — n e 
Cape Orange —- — „ e 
Mouth Amazones Rhee — 0 00 J49 56 

| RT Wands in the We-Tndies, 

Tobago Welt End —--—— ———— {fi 10 59 10 
Barbadoes, at Bridge Town » —— — 12 58 58 50 
Granado — (17 60 20 
Granadillos — — — 1 20 59 55 
Boquia 3 — i: co 59 53 2 

—:. —— 1 122 50 128 
St. Lucia — — — 13 55 2 60 o4 * 
131 14 432,60 545] 
ominica 8 15 23 8160 3008 
arigallanta - 15 585 60 20 8 
Guardalupa ——— 16 102-61 15 & 
Deeds — — 16 20 60 . 10 
IlAnteguaaüß⸗ł.ñ„ĩ. . — 17 o 61 | 
— RD 1 

| Monſerat —̃ä — — rn nem 16 45 62 15 | | 

Rodondo D 9 61 192 


— 


The Mariner's Compaſs Rectified. 
Iſlands in the Weft-Tnaies. 4 
— | | | EN : 4 
7 | : atitude 4 
ares of Places. i 
Na e N D. M. | 
r | 
St. Bartholomew — —— — 1 52 4 
St. Martin's — — — 18. 06 | 
Anguilla — — — 18 17 4 
Aneg gad . 18 4.7 10 
St. Cruize 5 52 \ 
* irgins — | — I 30 þ 
St. John « Park Rico . = —— — iz 30 
Iſlands and Rocks of Aves- —— 12 01 85 
[T ortuga, or Tortugas — —_——_— Do Des weve 11 10 > 
Margaritta — — 11 20 | 
| 2 O5. chila | — — — — 11 45 Go 


Bonairy, or BORALre e 12 
Aruba ————0>— LE SO 12 80 
Eaſt End of Hiſpaniola — 1.18 
Welt End of the ſame — 18 26 
Faſt End of Jamaica .— . 18 


Port Royal in Jamaica ———————'17 40 
Weſt End of the lime —— 8 08 i 
Eat End of Cuba — — — 20 xc: 2 
Havanna — —̃ ä — 22 40 Þ | 
Wet End of Cuba — 2 40 3 
La Bermudas — — — 32 25 1 
-|Bihama Ilan 26-50 7 
Abaco South End — — bf... A 4 
Andrews, or Androſs, or North End——' 23 19 3 
Providence 28 80 


8 rr 3 en 


272 : 7 be Mariner S Compaſs Rene, ”} 


— 


— 


Rum Key | 3 — 29. 45 
tExuma — eres] 2 
[Crooked Ifland, North End 22 56 

Long Iſland, South End - — 4 

Atwood's Keys. — —— —.. 10 

Mayaguana ——— — 35 

French Keys - 22 40 

Merapervouz——=————— 21 63 

Hogſties — — 21 172 
Hineago, Weſt End — 20 25 = 

Weſt Caicos ü ĩx— 21 38 

Turks Iſland - — — 21 358 

| | Abrolho Bank, the North End — 21 35 f 

Plate Rack — 1 7 

Mucares — —— —— 21 30 

vVerd— —— — 21 17 

Cajad Za. 23 10 
Pino — —— —-—„-—: 27: 265 
ois is 54 
Little Camains —————'19 30 

St. Andreo — — einen 23 

Caimanuback -. 19 08 
Pedro Shoals, North Side —————|17 10 

Ist. Milan — — 1 

Guayna- — mmm 16 653 
| Cozumelli- —— 119 30 

— . —— 10 


Iſlands i in he iel. Indies. 


—— 


— 


Ra 


5 „ eee ee 

Names of Places. [D. M. ID. NI. | 
Harbour Iſland ——————— . 3 ; 
Eleuthera South End, or Hathern ———|24 40 


Cat Iſland, the middle — — 24 25 
Watling's Iſland — —— 03 


— —— —̃ = 


